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PREFACE 


The  studies  reported  herein  were  requested  by  the  Borough  of  Rich- 
mond (subsequently  renamed  Borough  of  Staten  Island),  City  of  New  York, 
New  York,  in  a letter  dated  6 October  1971  to  the  Director,  U.  S.  Army 
Engineer  Waterw^s  Experiment  Station  (WES).  The  Office,  Chief  of  Engi- 
neers (OCE),  approved  the  study  as  outlined  in  a letter  from  WESHE  dated 
2k  February  1972  to  HQDA  (DAEN-CWO-S) , subject:  Proposed  Model  Study  of 
Hoffman-Swinburne  Island  Development,  New  York  Harbor  Model.  The  City 
of  New  York  paid  all  costs  in  connection  with  the  model  study  and  for 
the  preparation  and  distribution  of  this  report. 

The  studies  were  conducted  in  the  Hydraulics  Laboratory  of  WES 
during  the  period  August  1973  to  February  1975  under  the  direction  of 
Mr.  H.  B.  Simmons,  Chief  of  the  Hydraulics  Laboratory.  Mr.  R.  A.  Sager, 
Chief  of  the  Estuaries  Division,  and  Mr.  W.  H.  Bobb,  Chief  of  the  Inte- 
rior Channel  Branch,  directed  the  physical  model  study  for  which 
Mr.  R.  F.  Athow,  Jr.,  was  the  Project  Engineer.  This  report  was  prepared 
by  Messrs.  Athow,  Bobb,  and  Sager,  with  the  assistance  of  Messrs.  H.  R. 
Smith  and  H.  P.  Townsley.  Mr.  P.  A.  Herrmann,  Jr.,  Assistant  Chief  of 
the  Hydraiilics  Laboratory,  reviewed  the  report  for  editorial  and  tech- 
nical content. 

Model  operation  and  data  acquisition  were  ably  rendered  by  Civil 
Engineering  Technicians  Burgess,  Smith,  Cartwright,  Stewart,  Herrington, 
Cessna,  and  Jefferson. 

Mr.  T.  C.  Hill,  formerly  of  WES  Hydraulics  Laboratory,  and 
Messrs.  Anthony  Vacarello  and  Martin  A.  Dembitz,  representing  the  City 
of  New  York,  planned  and  coordinated  this  study. 

Director  of  WES  during  the  performance  of  this  study  eind  prepara- 
tion eind  publication  of  this  report  was  COL  G.  H.  Hilt,  CE.  Technical 
Director  was  Mr.  Fi  R.  Brown. 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (Sl) 
UNITS  OF  MEASUREMENT 


U.  S.  customary  units  of  measurement  used  in  this  report  can  be  con- 
verted to  metric  (SI)  units  as  follows: 


Multiply By 

feet  0.30148 

miles  (U.  S.  statute)  1.60931+1+ 

feet  per  second  0.301+8 

cubic  feet  per  second  0.02831685 


To  Obtain 

meters 
kilometers 
meters  per  second 
cubic  meters  per  second 
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NORTON  POINT  DIKE  STUDY.  CONEY  ISLAND,  NEW  YORK 
Hydraulic  Model  Investigation 

PART  I : INTRODUCTION 

Background 

1.  The  Borough  of  Richmond  (subsequently  renamed  the  Borough  of 
Btaten  Island)  was  concerned  with  the  development  of  two  islands  in 
Lower  New  York  Bay  known  as  Hoffman  and  Swinburne  Islands  (Figures  1 
and  2).  In  addition,  the  Borough  of  Brooklyn  was  concerned  with  the 
resolution  of  the  erosion  of  the  beaches  along  Coney  Island  and  the  im- 
provement of  water  quality  along  the  beaches.  The  U.  S.  Army  Engineer 
Waterways  Experiment  Station  (WES)  was  requested  to  investigate  the  ef- 
fects of  these  plans  and  the  proposed  solution  to  the  problems  on  envi- 
ronmentally related  conditions  of  the  area.  As  a result,  a model  study 
in  an  existing  model  of  the  New  York  Harbor  area  (Plate  l)  was  developed 
and  tests  were  initiated.  In  the  initial  stages  of  the  model  study,  the 
need  to  investigate  the  development  of  the  Hoffman  and  Swinburne  Islands 
terminated;  however,  the  pressing  problems  along  Coney  Island  continued 
to  exist. 

2.  In  recent  years,  the  quality  of  water  along  Coney  Island 
beaches  has  materially  deteriorated.  The  primary  source  of  the  domestic 
and  industrial  wastewater  along  the  beaches  apparently  is  the  Passaic 
Valley  Outfall  in  Upper  New  York  Bay.  Other  potential  sources  are  from 
Raritan  Bay  and  Jamaica  Bay;  however,  they  pose  a less  serious  problem 
than  does  the  Passaic  Valley  Treatment  Plant  Outfall  plus  other  polluted 
discharges  into  and  upstream  of  Upper  New  York  Bay.  Under  consideration 
to  reduce  the  pollutant  concentration  along  Coney  Island  beaches  is  a 
dike  at  Norton  Point  (Figure  2)  to  deflect  the  waters  that  include  the 
wastewater  from  the  Passaic  Valley  Outfall  away  from  the  beaches.  The 
water  from  Upper  New  York  Bay  is  carried  by  the  ebb  phase  of  the  tidal 
current  south  throu^  The  Narrows  into  Lower  New  York  Bay,  and  a portion 
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Figure  1.  New  York  Harbor  and  vicinity 


PROTOTYPE 


PART  II:  THE  COMPREHENSIVE  MODEL 

Description 

^4 . The  New  York  Harbor  model  reproduces  the  tidal  portions  of  all 
significant  tributaries  to  the  harbor  with  the  exception  of  the  Hudson 
River  which  is  reproduced  only  as  far  as  Hyde  Park,  New  York.  The  tribu- 
taries were  originally  molded  in  the  model  to  conform  to  the  latest 
available  hydrographic  surveys  at  the  time  of  model  construction  (195T). 
In  subsequent  years,  updating  of  various  portions  of  the  model  has  been 
necessary  with  the  result  that  the  dates  of  surveys  for  model  construc- 
tion vary  throughout  the  model.  The  model  is  of  the  fixed-bed  type, 
molded  entirely  in  concrete,  and  is  constructed  to  linear  scale  ratios, 
model  to  prototype,  of  1:1000  horizontally  and  1:100  vertically.  These 
scale  ratios  fix  the  following  relations:  slope  10:1;  velocity  1:10; 
time  1:100;  discharge  1:1,000,000;  and  volume  1:100,000,000.  The  salin- 
ity scale  ratio  required  for  an  investigation  of  this  type  is  1:1.  One 
prototype  tidal  cycle  of  12  hr  and  25  min  is  reproduced  in  the  model  in 
7.^5  min.  A detailed  discussion  of  the  New  York  Harbor  model  and  the 
model  verification  is  presented  in  WES  Technical  Report  No,  2-69^, 

"Hudson  River  Channel,  New  York  and  New  Jersey,  Plans  to  Reduce  Shoaling 
in  Hudson  River  Channel  and  Adjacent  Pier  Slips;  Hydraulic  Model  Inves- 
tigation," September  I965.  The  model  limits  are  shown  in  Plate  1. 

5.  The  model  is  equipped  with  the  necessary  appurtenances  to  re- 
produce and  measure  all  pertinent  phenomena.  Appurtenances  used  in  con- 
nection with  the  study  reported  herein  include  primary  and  secondary 
tide  generators,  tide  recorders,  freshwater  inflow  measuring  devices, 
skimming  and  measuring  weirs , chemical  titration  equipment , salinity 
meters,  current  velocity  meters,  tide  gages,  and  fluorometers  for  dye 
intensity  detemnination . 

Appurtenances 


Tide  generators 

6,  Tides  are  reproduced  in  typical  estuarine  models  by  controlling 
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pumped  inflows  into  the  model  from  an  ocean  supply  sump,  coupled  with 
programmed  gravity  return  flows  to  the  sump.  A simplified  schematic 
diagram  of  a typical  tide  generating  system  is  shown  in  Figure  3.  The 
New  York  Harbor  model  differs  from  the  typical  tide  generating  system, 
in  that  it  requires  three  separate  tide  generators:  (a)  a primary  tide 
generator  causing  the  reproduction  of  the  Atlantic  Ocean  tides  by  con- 
trolling flow  to  and  from  the  ocean  headbay;  (b)  a second  primary  tide 
generator  located  at  the  cutoff  point  in  Long  Island  Sound  to  control 
flow  to  and  from  the  model  at  that  location  so  as  to  correctly  reproduce 
tides  at  Willets  Point;  and  (c)  a secondary  tidal  apparatus  necessary  to 
correctly  reproduce  tidal  flow  in  the  Hudson  at  Hyde  Park,  New  York. 

The  Atlantic  Ocesin  inflow  is  pumped  at  a constant  rate  and  the  gravity 
return  flow  is  regulated  with  a programmed  valve  to  cause  a correct  re- 
production of  the  prototype  tide,  basically  as  described  in  Figure  3. 

The  tide  generating  system  for  Long  Island  Sound  is  operated  differently 
in  that  the  inflow  is  varied  with  a programmed  valve  and  the  gravity 
outflow  is  constant.  The  Hyde  Park  apparatus  removes  the  flood  tidal 
prism  of  the  Hudson  at  the  model  limit  at  the  proper  rate,  stores  the 
tidal  flow  for  the  proper  time  interval,  and  retxirns  it  to  the  system  at 
the  proper  rate  during  the  ebb  tide.  The  Atlantic  Ocean  and  Long  Island 
Soiind  tide  generators  are  each  equipped  with  a tide  recorder,  which 
plots  continuous  records  of  the  model  reproduction  and  the  desired  proto- 
type tide  curve  for  comparison.  The  tide  generators  are  also  equipped 
with  model  clocks  which  indicate  time  in  prototype  hours  referred  to  the 
moon's  transit  of  the  7^th  meridian,  and  record  the  test  duration  in 
tidal  cycles. 

Inflow  weirs 

7.  The  model  is  .quipped  with  Van  Leer  inflow  weirs  and  constant- 
head  tanks,  which  are  used  to  correctly  introduce  the  required  freshwater 
inflows  of  the  Hudson  River  at  Hyde  Park,  New  York,  and  of  the  Raritan 
River  at  New  Brunswick,  New  Jersey. 

Skimming  weirs 

8.  Tidal  reproduction  in  the  model  is  completely  automatic  and  is 
designed  to  operate  continuously  with  a constant  volume  of  water  in  the 
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model/sump  system.  Maintaining  a constant  volume  of  vater  requires  that 
water  be  removed  and  wasted  from  the  downstream  end  of  the  model  through 
a skimming  weir  at  a rate  equeil  to  the  total  freshwater  inflow  of  all 
the  tributaries.  The  weir  is  ceLLled  a skimming  weir  since  it  collects 
water  from  the  surface  where  seilinities  are  at  a minimum. 

Salinity  meters 

9.  Salinity  concentrations  of  water  samples  taken  from  the  model 
are  determined  by  the  use  of  conductivity  cells  especially  built  euid 
calibrated  for  this  purpose  or  by  chemical  titration  with  silver  nitrate. 
The  cells  Eure  considered  to  be  accurate  to  within  +2  percent,  which 
amounts  to  about  jJ3.2  parts  per  thousand  (ppt)  in  the  lower  reuiges  of 
salinity  and  ^0.5  ppt  in  the  higher  reuiges  of  salinity.  The  s€d.inity 
meter  assembly  is  shown  in  Figure  U.  In  all  cases  where  a hl^  degree 
of  accuracy  is  required,  such  as  source  salinities,  chemicaJ.  titration 
is  used.  The  chemical  titration  equipment  consists  of  a graduated 
burette  for  measuring  silver  nitrate  volumes,  a selected  group  of  pi- 
pettes for  measuring  the  volume  of  sample  used,  sample  jars  in  which  to 
perform  the  titration,  a supply  of  silver  nitrate,  and  potassium  chromate 
for  use  as  an  end-point  indicator  in  the  titration  process. 

Ciirrent  meters 

10.  Current  velocity  measurements  are  made  in  the  model  with 
miniature  Price-type  c\xrrent  meters,  shown  in  Figure  5.  The  center  line 
of  the  five  cups  on  the  meter  is  about  O.OU5  ft*  above  the  bottom  of  the 
meter  frame;  therefore,  bottom  velocities  in  the  model  are  measured 
about  5*0  ft  (prototype)  above  the  bottom.  Model  surface  velocities  are 
measured  about  3.0  ft  (prototype)  below  the  surface.  The  overall  width 
of  the  meter  is  about  0.1  ft  in  the  model,  representing  "a  horizontal 
width  of  about  100  ft  in  the  prototype.  Therefore,  the  distortion  of 
area  (model  to  prototype)  results  in  comparing  model  velocities  averaged 
over  a much  larger  area  than  those  of  the  prototype  point  observations. 
The  same  is  true  for  the  vertical  area  since  the  hei^t  of  the  cups  on 


* A table  of  factors  for  converting  U.  S.  customary  units  of  measiire- 
ment  to  metric  (Sl)  \anits  is  presented  on  page  3. 
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Salinity  meter 


Current  meter 


the  meter  is  equivalent  to  about  ^.0  ft  prototype.  Velocities  are  ob- 
tained by  counting  the  number  of  revolutions  the  meter  wheel  makes  in  a 
10-sec  interval  which  is  equivalent  to  about  17  min  in  the  prototype. 

The  meters  are  calibrated  frequently  to  ensure  the  accuracy  of  measure- 
ments and  are  capable  of  measuring  actual  velocities  as  low  as  about 
0.05  fps  (0.5  fps  prototype). 

Tide  gages 

11.  Permanently  moionted  point  gages  are  installed  on  the  model  at 
locations  corresponding  to  the  prototype  recording  tide  gage  locations 
at  which  verification  tide  data  were  collected,  plus  additional  loca- 
tions considered  necessary  for  test  purposes.  These  gages  are  graduated 
to  0.001  ft  (0.1  ft  prototype)  and  are  used  to  measure  tidal  elevations 
throughout  the  model.  Portable  gages  are  used  when  necessary  to  obtain 
more  detailed  tidal  data  in  specific  reaches  of  the  model. 

Fluorotoeter 

12.  It  is  necessary  to  determine  concentrations  of  fluorescent 
dyes  introduced  to  determine  dispersion  patterns  of  the  Lower  Bay  waters. 
All  such  measurements  are  made  with  a fluorometer  (Figure  6).  Five-cc 
samples  are  required,  and  the  meters  are  calibrated  to  read  values  be- 
tween 1 to  10,000  parts  per  billion  (ppb).  The  accuracy  of  the  fluorom- 
eter is  about  ;^3  percent  for  the  range  of  concentrations  measured. 
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Figure  6.  Turner  fluorometer 
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PART  III:  MODEL  TESTS  AHD  RESULTS  I 


Description  of  Tests 

Base  tests 

13.  The  first  series  of  model  tests  conducted  was  base  tests,  or 
tests  to  define  existing  conditions.  Measurements  were  obtained  at 
various  locations  to  compare  with  slmileu*  measurements  made  for  the  plan 
under  investigation.  The  base  tests  and  the  subsequent  plan  tests  were 
conducted  using  a repetitive  mean  tide  with  a range  of  U.7  ft  (prototype) 
at  Sandy  Hook  (USC&GS  gage)  and  a duration  of  12. U2  hr  (prototype).  The 
freshwater  inflow  rates  xised  were  12,000  cfs  for  the  Hudson  River  and 
17T0  cfs  for  the  Rewitan  River.  The  ocean  salinity  was  maintained  at 
30.0  ppt  total  salt  throughout  the  tests,  and  the  model  was  operated 
until  salinity  stability  had  been  achieved  prior  to  collecting  any  data. 
Measurements  made  during  the  base  tests  included  tidal  heights,  current 
velocities,  salinities,  and  dye  concentrations.  Additloneilly,  surface 
current  direction  photos  were  taken  of  the  study  area.  The  results 
of  the  base  test  measurements  are  included  in  appropriate  tables,  photos, 
or  plates  along  with  similar  results  of  plan  tests  for  ease  of  compar- 
ison, and  will  not  be  discussed  separately. 

Plan  tests 

lU.  The  element  of  the  proposed  plan  subjected  to  the  comprehen- 
sive testing  is  shown  in  Plate  2 and  consisted  of  an  impermeable  curved 
dike  3900  ft  in  length  (referred  to  as  Plan  1).  Previous  feasibility 
studies  in  the  same  model  for  the  City  of  New  York  of  similar  dikes  off 
Coney  Island  had  demonstrated  to  representatives  of  the  Corps  of  Engi- 
neers and  the  City  of  New  York  that  shorter  dikes  did  not  have  the  hy- 
draulic advantages  of  the  3900-ft  dike. 

Tidal  Measurements  and  Results 


15.  Tidal  heists  for  base  and  plan  conditions,  measiired  at  half- 
hour  intervals  at  the  nine  locations  shown  in  Plate  3,  are  shown  in 
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Plates  5-7.  Plan  1 had  no  major  effects  on  tidal  phasing  or  elevations. 
Sta  A,  C,  E,  P,  G,  and  I showed  no  significant  change  which  could  be 
attributed  to  Plan  1.  The  slight  changes  evidenced  on  the  plots  for 
these  stations  are  within  the  confidence  band  of  +0.1  ft  prototype. 

Sta  B located  within  the  Plan  1 area  showed  a slight  increase  in  the 
rate  of  rise  to  high  water  and  an  ^increase  in  the  rate  of  feill  to  low 
water  for  Plan  1.  The  elevations  for  high  and  low  waters  remained  un- 
changed from  the  base  measurements.  The  0.1- ft  increase  in  mean  tide 
level  shown  for  Sta  D and  H in  Plates  6 and  T is  thought  to  be  due  to  a 
shift  of  the  gage  zero  and  was  probably  not  caused  by  installation  of 
Plan  1.  It  is  concluded  that  Plan  1 had  no  significant  effects  on  water 
surface  elevations  throughout  the  model. 


Current  Measurements  and  Results 


l6.  Current  velocities  were  measured  at  half-ho\ir  intervals  at 
the  23  locations  shown  in  Plate  3.  The  water  depth  at  mlw  at  Sta  23 » 39 » 
1+1,  1+2,  and  1+3  was  less  than  12  ft,  so  that  surface  measurements  were 
made  by  timing  the  passage  of  a float  over  a given  distance.  The  water 
depth  at  the  other  l6  locations  exceeded  12  ft;  therefore,  the  current 
meters  discussed  in  paragraph  10  were  employed.  Tables  1-23  and 
Plates  8-30  give  the  results  of  the  base  and  plan  velocity  tests.  An 
important  feature  of  the  tabulated  results  is  the  section  at  the  bottom 
of  each  table  which  gives  the  maximum  values  of  flood  and  ebb  velocity 
for  each  depth  and  the  times  at  which  the  extreme  values  were  measured. 
The  last  col\jmn  in  the  bottom  tabulations  for  each  depth  is  titled  "Ebb 
Predominance,"  which  is  a percentage  measurement  of  net  flow  at  the  sta- 
tion location  and  an  indicator  of  the  direction  of  net  flow  at  the  point 
of  measurement  over  a 12.1+2-hr  tidal  cycle.  The  predominance  computation 
is  made  by  determining  the  total  area  under  the  ebb  and  flood  velocity 
curves  over  a complete  tidal  cycle  and  dividing  this  value  into  the  area 
under  the  ebb  velocity  curve  to  obtain  the  percent  of  the  total  flow 
which  is  in  the  ebb  direction.  The  ebb  and  flood  flows  at  the  point  of 
measurement  are  in  balance  for  an  ebb  predominance  value  of  50  percent. 
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Percentages  greater  than  50  percent  Indicate  more  flow  in  a downstream 
or  ebb  direction  than  upstream,  while  percentages  of  flow  less  than 
50  percent  indicate  more  flow  in  an  upstream  or  flood  direction  at  that 
velocity  station.  In  the  upper  part  of  the  velocity  tabulations,  veloc- 
ities shown  as  negative  are  in  the  ebb  direction  (or  eastward  at  Sta  6, 
20,  and  23). 

17.  Plan  1 produced  some  changes  to  current  velocities  in  the 
study  area.  At  Sta  8,  13,  15,  35,  36,  37,  38,  39,  **1,  ^2,  1+3,  56,  and 
57,  which  were  not  in  the  immediate  vicinity  of  the  proposed  dike,  minor 
differences  between  the  base  and  plan  tests  were  detected.  These  dif- 
ferences at  the  above-mentioned  stations  are  not  systematic  and  were 
generally  within  the  accuracy  of  model  measurements  (+jD.5  fps)  and  are 
not  thought  to  be  attributable  to  the  presence  of  the  Plan  1 dike.  They 
are  therefore  not  considered  to  be  significant. 

18.  Data  obtained  from  Sta  6,  l6,  l8,  19,  20,  23,  25,  29,  30,  and 
31,  all  located  either  along  Coney  Island  or  near  the  Plan  1 dike,  show 
changes  to  the  current  velocities  that  are  considered  significant  and 
can  be  attributed  to  the  presence  of  the  Plan  1 dike.  Ebb  currents  at 
the  eastern  end  of  Coney  Island  move  westward  from  Rockaway  Inlet, 
whereas  they  move  eastward  at  the  western  end  of  Coney  Island  from  The 
Narrows  and  Gravesend  Bay.  At  Sta  6,  20,  and  23,  ebb  currents  move 
eastward. 

19.  Data  obtained  at  Sta  6,  Table  1 and  Plate  8,  located  approxi- 
mately midway  along  Coney  Island  and  about  3000  ft  off  the  beach  (see 
Plate  3),  showed  essentially  no  change  (+0.2  fps)  in  maximum  flood  ve- 
locity. Maximum  ebb  velocities  were  reduced  by  about  0.7  fps  at  the 
surface,  middepth,  and  bottom.  Ebb  predominance  decreased  from  65.8  to 
17.^  percent  near  the  surface,  60.3  to  2.8  percent  at  middepth,  and  30.8 
to  0 percent  near  the  bottom.  Thus,  the  net  transport  at  Sta  6 was 
chsuiged  from  eastward  to  westward;  i.e.,  transport  would  be  toward  the 
pleinned  dike  practically  100  percent  of  the  time.  Wave  action  is  not 
reproduced  in  the  model  and  could  cause  significant  changes  in  net 
transport  depending  on  the  wave  direction. 

20.  Data  obtained  at  Sta  20,  Table  8 And  Plate  15,  located 
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behind  the  dike  and  approximately  l800  ft  east  of  the  tip  of  the  dike 
(see  Plate  3),  also  showed  a marked  effect  on  the  ebb  velocities. 

Maximum  magnitudes  decreased  from  1.5,  1.3,  and  1.2  fps  at  the  surface, 
middepth,  and  bottom,  respectively,  to  0.0  fps  at  all  depths.  Flow  pre- 
dominance changed  from  slightly  westward  to  completely  westward,  indicat- 
ing a significant  net  transport  toward  the  dike.  The  area  between  the 
western  end  of  Coney  Island  Beach  and  the  proposed  dike  can  be  expected 
to  fill  rapidly. 

21.  Data  obtained  at  Sta  23,  Table  9 and  Plate  l6,  located  approx- 
imately UOO  ft  south  of  the  seaward  end  of  the  dike  (see  Plate  3),  ex- 
hibited increases  in  the  magnitudes  of  maximum  surface  flood  velocity 
from  1.9  to  2.8  fps  and  of  the  surface  ebb  velocity  from  2.3  to  2.6  fps. 
These  increased  velocities  indicate  the  possibility  of  scour  near  the 
toe  of  the  dike.  The  ebb  predominance  decreased  slightly  from  62.5  to 
58.2  percent,  but  the  net  transport  continued  to  be  toward  the  large 
eddy  system  in  Lower  New  York  Bay  that  is  discussed  further  in  the  dis- 
cussion of  surface  current  patterns  (paragraph  29). 

22.  Data  obtained  at  Sta  25,  Table  10  and  Plate  IT,  south  of 
Norton  Point  and  immediately  west  of  the  dike  (Plate  3),  exhibited  marked 
decreases  in  the  magnitudes  of  the  flood  velocities  at  all  depths.  Maxi- 
mum flood  velocity  decreased  from  l.T  to  0.1  fps,  from  1.9  to  0.1  fps, 
and  from  2.1  to  0.3  fps  at  surface,  middepth,  and  bottom,  respectively. 
The  dike  almost  completely  diverted  flood  currents  at  Sta  25.  The  ebb 
velocities  remained  unchanged  except  for  minor  deviations.  Ebb  pre- 
dominance changed  from  an  average  of  65  percent  to  an  average  of  93  per- 
cent for  all  depths.  Net  transport  would  thus  change  from  moderately 

to  strongly  downstream. 

23.  Data  obtained  at  Sta  29,  Table  11  and  Plate  I8,  located  ap- 
proximately 3200  ft  west  of  Coney  Isleind  (Plate  3),  showed  little  or 

no  change  to  the  ebb  velocities  at  all  depths.  Maximum  flood  velocities 
at  Sta  29  were  decreased  significantly.  At  surface  depth,  the  decrease 
was  0.6  fps  (1.5  to  0.9  fps),  and  at  middepth,  the  decrease  was  0.8  fps 
(l.T  to  0.9  fps).  The  bottom  flood  velocities  decreased  throughout  the 
flood  cycle  (although  the  maximum  flood  velocity  was  reduced  by  only 
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i 0-2  fps)  which  resulted  in  an  increase  in  ebb  predominance  from  **5.9  to 

■’  57.5  percent.  Net  transport  at  the  bottom  thus  changed  from  slightly 

upstream  to  slightly  downstream.  Ebb  predominance  at  the  surface  and 
middepth  increased  from  75.**  to  87.8  percent  and  from  60.5  to  78.6  per- 
\ cent,  respectively.  Net  transport  at  Sta  29  was  thus  downstream  for 

Plan  1 conditions. 

• 2h.  Data  obtained  at  Sta  30,  Table  12  and  Plate  19,  located  in 

the  main  navigation  channel  from  Lower  Bay  to  Upper  Bay,  and  approxi- 
\ mately  5800  ft  west  of  Coney  Island  (Plate  3),  exhibited  substantial 

increases  in  the  magnitudes  of  flood  velocities  at  all  depths.  Increases 
^ of  0.8  to  1.3  fps  in  maximum  flood  velocities  were  measured.  The  mag- 

nitude of  the  maximum  ebb  velocity  at  the  surface  increased  approxi- 
mately 0.5  fps,  but  the  ebb  velocities  at  middepth  and  bottom  remained 
unchanged.  Ebb  predominance  decreased  at  surface  depth  from  72.9  to 
61.5  percent,  from  1*3.6  to  35.9  percent  at  middepth,  and  from  28.9  to 
19.3  percent  at  the  bottom.  Net  transport  was  thus  downstream  at  the 
surface  and  upstream  at  raiddepth  and  bottom. 

25.  Data  obtained  at  Sta  31,  Table  13  and  Plate  20,  located  on 
the  westerly  side  of  the  channel,  3000  ft  east-southeast  of  Hoffman 
Island  (Plate  3),  exhibited  moderate  increases  of  about  0.5  fps  in  the 
maximum  flood  velocity  magnitudes  at  all  depths.  The  magnitude  of  the 
maximum  surface  and  middepth  ebb  velocity  increased  by  about  0.1*  fps, 
but  the  maximum  bottom  ebb  velocity  magnitude  decreased  by  0.3  fps.  Ebb 
predominance  decreased  slightly  at  all  depths,  but  the  net  transport  re- 
mained in  the  downstream  direction. 

26.  At  Sta  16,  18,  and  19  (Tables  5-7  and  Plates  12-11+,  respec- 
tively), located  in  the  navigation  channel  about  2 miles  seaward  from 
the  dike  (Plate  3),  maxim\im  ebb  velocities  were  systematically  increased 
by  about  0.5  fps.  This  was  probably  caused  by  the  sli^tly  westward 
deflection  of  ebb  currents  by  the  dike. 

• 27.  In  summary,  the  current  velocity  data  indicate  that  the  fol- 

lowing changes  would  be  effected  by  the  proposed  dike: 

Velocities  along  the  western  half  of  Coney  Island  Beach 
would  be  modified  from  a slightly  western  flow  predomi- 
nance to  an  essentially  total  western  flow  predominance. 
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Velocities  immediately  west  of  the  dike  would  be  changed 
by  the  dike  to  a strong  ebb  predominance. 

The  effect  of  the  dike  between  Norton  Point  and  Staten  j 

Island  would  be  to  increase  the  ebb  predominance  east  of  i 

the  main  navigation  channel,  significantly  Increase  the 
maximum  flood  velocities  in  the  main  channel,  and  cause 

a lesser  increase  in  flood  velocities  west  of  the  naviga-  \ 

tion  channel.  , ' 

Flood  velocities  in  the  navigation  channels  about  2 miles  • 

seaward  from  the  dike  would  be  slightly  increased.  ] 

Surface  Current  Photos  and  Results  i 

I 

1 

Description  of  photos  ’ j 

28. '  Photos  1-26  show  hourly  surface  cvtrrent  patterns  for  the  base  ' | 

test  and  Plan  1.  Odd-numbered  photos  are  for  existing  conditions  and  j 

even-numbered  photos  are  comparable  photos  with  the  proposed  dike  in-  ] 

stalled  in  the  model.  The  photos  are  3-sec  time  exposures  of  confetti  | 

floating  on  the  water  surface,  and  the  streak  lengths  show  the  total 

travel  of  the  confetti  squares  during  the  3-sec  exposure  interval.  The 
dots  near  the  ends  of  the  streaks  were  made  by  flashing  a light  just 
prior  to  closing  the  camera  lens;  therefore,  the  dots  indicate  direction 
of  flow.  Surface  current  velocities  can  be  determined  by  measuring  the 
total  lengths  of  confetti  streaks  and  comparing  the  total  lengths  with 
the  velocity  scale  shown  in  each  photo.  Velocities  obtained  by  this 
method  are  true  surface  velocities  and  will  generally  be  greater  than 
the  surface  velocity  measurements  made  with  ciirrent  meters  at  comparable 
stations,  since  the  surface  velocities  measured  with  the  current  meters 
are  made  at  a depth  of  several  feet  below  mean  low  water. 

Discussion  of  results 

29.  At  the  initiation  of  ebb  flow  (hour  9)  near  the  dike 
(Photos  19  for  base  and  20  for  plan),  the  influence  of  the  dike  was  con- 
fined to  the  area  immediately  around  the  dike.  At  this  phase  of  the 

tidal  cycle,  ebb  flow  existed  from  Rockaway  Inlet  to  Norton  Point,  and  ■. 

flood  flow  existed  along  Staten  Island  and  throxi^  The  Narrows.  The 
ebb  flow  along  the  western  face  of  the  dike  was  considerably  stronger  , 

than  for  base  conditions.  Dxiring  the  remainder  of  the  ebb  phase  of  the  j 
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tide  (hours  10-3),  the  dike  eliminated  all  flow  at  the  western  end  of 
Coney  Island  (in  the  lee  of  the  dike)  and  enlenrged  and  intensified  the 
counterclockwise  eddy  in  Lower  Bay.  This  in  turn  resulted  in  stronger 
westward  velocities  over  a greater  length  of  Coney  Island  Beach  than 
existed  for  base  conditions.  With  the  dike,  the  center  of  the  eddy 
progressively  enlarged  and  moved  farther  south  into  Lower  Bay  from  about 
3000  ft  offshore  at  hour  11  to  11,000  ft  offshore  at  hour  3.  For  base 
conditions,  the  eddy  moved  only  from  about  1500  ft  to  about  5000  ft  off- 
shore during  the  same  period.  The  southwestern  edge  of  the  eddy  is  es- 
sentially the  zone  in  which  ebb  flow  from  The  Narrows  joins  ebb  flow 
from  Rockaway  Inlet.  This  interface  is  considerably  farther  south  with 
the  dike  than  for  base  conditions.  The  dike  caused  the  waters  along  the 
western  half  of  Coney  Island  Beach  to  be  changed  from  an  area  dominated 
by  ebb  flow  from  The  Narrows  to  an  area  dominated  by  ebb  flow  from 
Rockaway  Inlet  and  the  large  eddy  system  in  Lower  New  York  Bay.  At 
hour  1 (Photos  3 and  U),  flow  from  The  Narrows  was  at  strength  of  ebb, 
and  flow  from  Rockaway  Inlet  was  past  strength  of  ebb.  By  hour  2 
(Photos  5 and  6),  the  flow  from  Rockaway  Inlet  was  near  slack,  but 
strong  ebb  flow  was  still  occiirring  from  The  Narrows. 

30.  At  hour  3 (Photos  7 and  8 for  base  and  plan,  respectively), 
the  transition  between  the  ebb  and  flood  phases  of  the  tide  was  occur- 
ring. The  interaction  of  flood  flow  from  the  ocean  with  ebb  flow  from 
The  Narrows  continued  to  sustain  the  large  eddy  in  Lower  Bay.  For  base 
conditions,  the  eddy  was  quite  weak;  with  the  dike,  however,  the  eddy 
was  still  strong,  but  the  incoming  tide  had  forced  the  center  of  the 
eddy  to  the  west  approximately  3000  ft.  During  the  remainder  of  the 

flood  phase  of  the  tide  (hours  U-8,  Photos  9-18),  a distinct  flow  di- 

vergence occurred  along  Coney  Island:  westward  flow  moving  along  the 
western  end  toward  The  Narrows  and  eastward  flow  moving  along  the 

eastern  end  toward  Rockaway  Inlet.  The  position  of  the  point  of  diver- 

gence fluctuated  from  about  9,000  to  11,000  ft  west  of  the  tip  of 
Norton  Point  for  the  base  test  and  from  about  7,000  to  lU.OOO  ft  for 
Plan  1.  For  the  base  test,  a large  eddy  developed  in  Gravesend  Bay  at 
hour  6 and  remained  there  throughout  the  remainder  of  the  flood  flow. 


With  the  dike  installed,  the  eddy  developed  about  kOOO  ft  west  of  Norton 
Point  and  moved  progressively  north  into  Gravesend  Bay.  At  che  end  of 
the  flood  phase,  the  position  of  the  eddy  was  about  2000  ft  west  of  that 
for  the  base  test.  This  was  probably  a direct  result  of  the  sharp  flow 
separation  which  occurred  on  the  west  side  of  the  dike  from  hours  5-8. 

A much  smaller  and  weaker  eddy  persisted  throughout  much  of  the  flood 
phase  of  the  tide  between  the  dike  and  the  flow  separation.  The  dike 
also  deflected  the  main  concentration  of  flood  currents  between  Coney 
Island  and  Staten  Island  from  about  1000  to  2000  ft  west  of  Norton  Point 
about  UOOO  ft  westward  to  the  navigation  channel.  Flow  immediately  east 
of  the  dike  was  essentially  slack  throughout  the  flood  period. 

31.  In  summary,  analysis  of  the  surface  current  direction  photos 
indicates  that: 

a.  The  dike  would  result  in  local  changes  in  current  pat- 
terns throughout  the  tidal  cycle. 

b.  During  ebb  flow  the  dike  would  deflect  flow  from  The 
Narrows  away  from  Coney  Island. 

c_.  During  the  period  of  strong  ebb  flow,  the  dike  would 
cause  an  existing  eddy  in  Lower  Bay  to  increase  con- 
siderably in  size.  The  enlarged  eddy  should  retain  an 
increased  portion  of  material  entering  the  area  in  the 
surface  stratum  from  The  Narrows. 

d.  IHiring  the  period  of  strong  flood  flow,  the  dike  would 
cause  an  area  of  eddies  to  develop  west  of  the  dike, 
modification  to  the  eddy  in  Gravesend  Bay,  and  a shift 
of  the  flow  moving  toward  The  Narrows  to  the  navigation 
channel  between  the  end  of  Coney  Island  and  Staten 
Island. 

Although  pollutants  from  The  Narrows  will  ultimately 
reach  Coney  Island  Beach  after  construction  of  the  pro- 
posed dike,  they  would  be  delayed  due  to  the  time  period 
they  are  trapped  in  the  large  intensified  eddy  in  Lower 
Bay. 

£.  Flow  along  the  western  half  of  Coney  Island  Beach  would 
be  modified  by  the  dike  to  essentially  an  east-to-west 
flow  throughout  the  tidal  cycle. 

£.  The  slack-water  area  behind  the  dike  would  be  susceptible 
to  a gradual  increase  in  pollutant  levels  until  littoral 
drift  fills  the  area,  which  should  occur  in  a relatively 
short  time. 
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Salinity  Tests  and  Results 


Description  of  tests 

32.  Salinity  measurements  at  the  times  of  high-  and  low-water 
slacks  were  made  every  second  tidal  cycle  for  the  first  10  tidal  cycles 
of  testing  and  then  every  fifth  cycle  until  a total  of  50  tidal  cycles 
had  occurred.  The  salinity  data  were  obtained  by  measuring  the  salinity 
concentration  of  the  same  sample  obtained  for  the  dye  tests  of  the 
Raritan  and  Passaic  Valley  sources.  Salinity  sampling  was  not  initiated 
until  salinity  stability  had  been  achieved.  Surface  and  bottom  samples 
(or  only  middepth  samples  at  the  shallow  stations)  were  obtained  at 

50  station  locations  shown  in  Plate  U (all  except  Sta  U8).  The  averages 
of  the  13  salinity  observations  made  at  each  station  at  high-  and  low- 
water  slacks  are  shown  in  Table  2h  . 

Discussion  of  results 

33.  The  test  procedure  established  to  determine  the  effect  of  the 
dike  on  salinities  was  intended  to  provide  results  where  the  influence 
of  the  dike  could  be  determined  directly  from  an  analysis  of  the  data. 

The  intent  was  to  maintain  control  of  all  test  conditions  so  that  the 
addition  of  the  dike  was  the  only  change  between  the  base  and  Plan  1 
tests.  Data  from  Sta  1 and  2 (Table  2U)  located  in  the  headbay  of  the 
model  (Plate  U)  show  that  high-water  slack  salinities  were  0.5  ppt 
higher  for  the  plan  test  at  both  the  surface  and  bottom  at  both  stations. 
The  low-water  slack  salinities  varied  from  0.3  ppt  higher  at  the  surface 
at  Sta  2 to  0.7  ppt  higher  at  the  surface  at  Sta  1,  with  an  average  of 
0.5  ppt  higher  for  the  plan  test.  In  order  to  compare  the  results  of 
the  base  and  plan  tests,  salinities  for  the  plan  test  were  reduced  by 
0.5  ppt  to  provide  a common  source  or  ocean  salinity.  The  salinity 
differences  between  the  base  test  and  the  adjusted  plan  results  are 
shown  in  Table  25. 

3^.  The  result  of  the  adjusted  difference  in  salinity  for  base 
and  plan  tests  (Table  25)  shows  that,  of  the  170  average  salinities, 

93  are  within  the  variation  expected  due  to  the  accuracy  of  the  measur- 
ing system  (jp.5  ppt).  The  other  77  locations  showed  differences 
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greater  than  0.5  ppt  (U6  higher  and  31  lower)  due  to  the  plan.  Thirty- 
five  of  the  locations  showed  differences  1.0  ppt  or  greater  (19  higher 
and  l6  lower)  due  to  the  plan.  These  differences  can  he  the  result  of 
several  causes,  of  which  three  are  the  most  probable.  First,  the  method 
used  to  sample  the  data  can  introduce  some  variation  in  test  results. 
Although  care  was  taken  to  assure  that  samples  were  obtained  at  the  same 
depth  each  time  a sample  was  obtained,  some  variations  did  occiir  with  a 
resulting  spread  in  the  data.  In  general,  these  differences  were  smedl 
due  to  the  fairly  small  variation  in  seilinity  with  depth  throughout  the 
test  area,  except  in  the  immediate  area  of  the  four  points  where  pollu- 
tion sources  were  simulated  (Plate  U). 

35-  The  most  significant  reason  for  the  differences  in  salinity 
observed  between  the  base  and  dike  tests  is  the  dynamic  natvire  of  the 
New  York  Harbor  system,  in  particular  the  area  below  The  Narrows  and 
Raritan  River.  Both  Raritan  Bay  and  Lower  New  York  Bay  are  subject  to 
the  development  of  changing  eddies  and  turbulent  conditions  throughout  a 
tidal  jle.  These  conditions  are  quite  sensitive,  and  exact  duplica- 
tion was  not  possible  in  the  model  nor  could  they  be  expected  to  dupli- 
cate exactly  during  successive  tidal  cycles  in  the  prototype.  As  a 
result,  the  salinity  distribution  from  successive  tidal  cycles  was  sub- 
ject to  change.  Inspection  of  the  data  for  the  area  above  The  Narrows 
does  show  less  of  a difference  between  the  base  and  plan  data  (Sta  55 
through  6l).  In  general,  these  areas  are  also  complex  dynamically; 
however,  the  development  of  eddies  is  more  repetitive  due  to  the  confine- 
ment of  the  flow.  Thirdly,  the  dike  could  also  be  the  cause  of  the 
changes  in  salinities  in  Raritan  Bay  and  Lower  New  York  Bay.  It  does 
not  seem  reasonable,  however,  that  this  structure  would  result  in  sig- 
nificant salinity  changes  in  areas  remote  from  Norton  Point. 

36.  Inspection  of  the  data  at  high-water  slack  in  the  general 
area  of  the  dike  indicates  a 1.0-ppt  or  greater  reduction  in  salinity 
in  the  lee  of  the  dike  (Sta  22),  along  the  east  end  of  Coney  Islsuid 
iSta  5),  and  immediately  west  of  the  dike  (Sta  24).  Between  the  end  of 
the  dike  and  Coney  Island  (Sta  21),  a reduction  of  0.7  ppt  was  observed 
with  the  dike.  A difference  of  less  than  0.5  ppt  was  measured  at  Sta  6 
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located  in  Lower  New  York  Bay  midway  along  Coney  Isleind.  The  differ- 
ences for  these  stations  at  low-water  slack  were  all  within  +0.7  ppt 
with  the  dike. 

37.  The  most  significant  change  in  salinity  appears  to  be  at 
Sta  7 (Plate  2).  Sta  7 is  located  in  a shoal  area  where  the  depth  is 
about. 10  ft  mlw  and  also  in  the  area  of  the  eddy  that  is  enlarged  by  the 
dike  (see  paragraph  29).  Salinity  reductions  of  2.5  and  2.3  ppt  were 
observed  for  high-water  slack  and  low-water  slack,  respectively.  The 
dike  thus  appears  to  cause  a significant  reduction  of  the  salinity  in 
the  area  of  the  large  eddy  south  of  Coney  Island. 

38.  In  the  remaining  areas  of  the  New  York  Harbor  complex,  no  con- 
clusive proof  exists  that  the  dike  caused  significant  salinity  changes. 

A trend  for  salinities  to  increase  in  Jamaica  Bay,  in  Sandy  Hook  Bay, 
and  in  Raritan  Bay  was  observed.  Although  it  is  conceivable  that  signif- 
icant increases  in  salinity  along  the  eastern  end  of  Staten  Island  and 
in  the  eastern  end  of  Arthur  Kill  could  have  resulted  from  deflection  of 
flow  into  Raritan  Bay  by  the  dike,  it  is  not  reasonable  to  conclude  that 
the  plan  caused  the  large  salinity  changes  (generally  2-3  ppt,  but  as 
great  as  7-9  ppt  at  the  surface  of  Sta  52,  which  was  quite  close  to  the 
Raritan  Bay  dye  injection  point)  observed  at  Sta  Jt9»  50,  52,  and  53.  If 
the  dike  had  been  the  cause  of  these  large  changes,  intermediate  loca- 
tions (e.g.,  Sta  Ul-lt5)  also  should  have  shown  significant  changes.  The 
same  can  be  said  of  the  changes  observed  in  Jamaica  Bay  and  Sandy  Hook 
Bay.  These  changes  therefore  cannot  be  definitely  attributed  to  the 
dike  and  are  more  probably  due  to  experimental  differences. 

39.  In  summaiy,  the  data  do  indicate  that  the  dike  would  cause  a 
reduction  in  salinity  in  Lower  New  York  Bay  approximately  10,000  ft 
south  of  Coney  Island  of  approximately  2,5  ppt  and  reductions  of  1.0  to 
1.5  ppt  at  higli-water  slack  along  Coney  Island.  No  other  salinity 
changes  can  be  definitely  attributed  to  the  dike. 

Dye  Dispersion  Tests  and  Results 


Description  of  tests 


UO.  A series  of  dye  dispersion  tests  was  conducted  for  the  base 


and  plan  conditions  to  determine  the  effects  of  the  proposed  dike  on 
dispersion  characteristics  in  Lower  New  York  Bay  and  adjacent  areas.  In 
each  test,  the  density  of  the  dye  solution  was  maintained  at  that  of 
fresh  water  in  order  to  best  simulate  the  outfall  effluents.  Two  fluo- 
rescent dyes  (Uranine  and  Pontacyl  Brilliant  Pink)  with  wavelengths  at 
opposite  ends  of  the  visible  spectrum  were  prepared  with  initial  con- 
centrations of  100,000  ppb  and  were  released  at  four  different  points 
of  the  model  (A,  B,  C,  and  D in  Plate  1+).  Test  1,  Run  1,  consisted  of 
dye  releases  from  Jamaica  Bay  and  Oakwood  Beach  and  freshwater  (i.e.,  no 
dye)  releases  from  Passaic  Valley  and  Raritan  Bay.  Test  1,  Run  2,  con- 
sisted of  dye  releases  from  Passaic  Valley  and  Raritan  Bay  and  fresh- 
water releases  from  Jamaica  Be/  and  Oakwood  Beach.  The  Oakwood  Beach 
release  was  included  in  the  test  program  for  the  Hoffman  and  Swinburne 
Island  studies.  The  data  were  obtained  during  this  study,  but  are  not 
included  or  discussed  in  this  report;  however,  the  data  are  retained  in 
permanent  files  at  WES.  The  prototype  release  rates,  the  equivalent 
model  release  rates,  and  the  total  volume  of  dye  mixture  or  fresh  water 
released  during  each  test  are  shown  in  the  following  tabulation: 


Release  Point 

Prototype 

Release 

Rate 

mgd 

Equivalent 

Model 

Release  Rate 
cc/min 

Actual 

Model 

Release 

Rate 

cc/min 

Total 

Voliune 

Released* 

liters 

A-Jamaica  Bay  Combined 
Outfall 

355.5 

935.0 

93.5 

3I+.7 

B-Oakwood  Beach  Outfall 

UO.O 

105.2 

105.2 

39.0 

C-Raritan  Bay  Outfall 

72.0 

189.1+ 

189.1+ 

70.3 

D-Passaic  Valley  Outfall 

700.0 

181*1.0 

18U.1 

68.3 

* The  initial  concentration  of  the  dye  in  the  solution  was  100,000  ppb. 
The  actual  model  release  rates  were  revised  to  maintain  model  values 
within  the  measuring  capabilities  of  the  fluorometers . 

Ul.  The  dye  was  released  as  a continuous  injection  from  each  re- 
lease point  for  a total  elapsed  time  of  50  tidEil  cycles,  equivalent  to 
approximately  25  days  in  the  prototype.  Half  the  stations  were  sampled 
during  the  odd-numbered  cycles  during  the  first  10  tidal  cycles  and 


every  fifth  cycle  for  the  remainder  of  the  test;  i.e.,  1,  3,  5.  7,  9. 
lU,  19,  etc.  The  remaining  half  were  sampled  during  the  even-numbered 
cycles  during  the  first  10  tidal  cycles  eind  every  fifth  cycle  for  the 
remainder  of  the  test;  i.e.,  2,  i*,  6,  8,  10,  15,  20,  etc.  The  locations 
of  the  dye  sampling  stations  are  shown  in  Plate  U (samples  were  obtained 
at  all  stations  except  Sta  6o).  Samples  were  taken  at  surface  and  bot- 
tom where  the  station  location  exceeded  12  ft  in  depth  and  at  middepth 
only  if  the  water  depth  was  less  than  12  ft.  Sampling  times  were  coin- 
cident with  the  occurrence  of  local  high-  and  low-water  slacks  at  each 
station.  The  samples  were  analyzed  for  dye  concentration,  and  plots 
presenting  dye  concentration  in  ppb  as  a function  of  time  in  tidal  cy- 
cles for  the  various  release  points,  stations,  depths,  and  slack  times 
are  presented  in  Plates  31-16T.  Plates  31-80  show  measurements  made  of 
dye  released  at  Point  A in  the  mouth  of  Jamaica  Bay  and  referred  to  as 
the  Combined  Jamaica  Release.  Plates  81-130  show  meeisurements  made  of 
dye  released  from  the  Passaic  Valley  Outfall  at  Point  D,  while 
Plates  I3I-I76  show  measurements  made  of  dye  released  at  Point  C at  the 
Middlesex  County  Outfall  in  Raritan  Bay.  Sta  35,  37,  38,  and  Ul  were 
not  sampled  during  the  Raritan  Bay  dye  test. 

k2.  The  following  facts  should  be  considered  when  analyzing  the 
results  of  dye  dispersion  tests  conducted  in  the  New  York  Harbor  model. 
The  Upper  and  Lower  New  York  Bays  and  surrounding  areas  have  very  com- 
plex and  dynamic  flow  conditions.  There  are  many  large  and  time-varying 
eddy  formations  in  Lower  Bay  which  circulate  clouds  of  dye  throughout 
the  system.  If  a sample  is  not  repeatedly  obtained  precisely  as  local 
current  slack  occurs  at  a station,  or  if  the  location  at  which  the  sam- 
ple is  obtained  is  offset  by  a small  distance,  either  vertically  or 
horizontally  from  the  previous  sampling  point,  there  can  be  considerable 
differences  between  the  dye  concentrations,  which  are  really  sampling 
errors.  The  initial  dye  concentration  for  all  releases  was  100,000  ppb, 
whereas  the  maximum  value  meastired  at  most  stations  was  less  than 
100  ppb,  indicating  rapid  and  large-scale  dilutions  compared  to  initial 
concentrations.  There  were  no  stations  with  concentrations  higher  than 
2000  ppb  for  any  tests.  The  fluorescent  dyes  used  were  conservative 
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and  did  not  decay  during  the  actual  model  tests.  Therefore,  all  data 
contained  in  this  report  are  for  conservative  materials  and  shovild  be 
understood  as  such.  Appropriate  time-decay  factors  must  be  applied  be- 
fore applying  the  model  results  to  conditions  involving  real  pollutants. 

i*3.  Although  50  dye  sampling  locations  were  used  in  the  model, 
stations  of  particular  interest  in  this  study  were  those  located  in  the 
vicinity  of  Coney  Island.  Table  26  shows  the  trend  of  change  in  dye 
concentration  due  to  the  dike  at  the  stations  of  primary  interest  for 
this  study.  Care  should  be  exercised  in  reviewing  the  data  for  the  dye 
released  from  Raritan  Bay.  Dye  from  the  Raritan  Bay  release  arrived 
later  than  20  tidal  cycles  after  release  and  had  not  achieved  stability 
at  any  of  the  stations  along  Coney  Island  prior  to  the  termination  of 
each  test;  thus,  concentrations  were  on  the  order  of  10  to  30  ppb  but 
still  increasing  at  these  stations  when  the  test  was  terminated. 

Jamaica  Bay  combined  dye  release  test 

UI4.  The  results  of  the  test  with  dye  released  in  Jamaica  Bay  at 
Point  A (actually  in  Rockaway  Inlet  as  shown  in  Plate  are  presented 
in  Plates  31-80.  All  dye  released  during  the  flooding  phase  of  the  tide 
immediately  moved  into  Jamaica  Bay  and  remained  within  the  bay  at  concen- 
trations on  the  order  of  150  to  250  ppb  at  low-water  slack  and  300  to 
350  ppb  at  high-water  slack  throughout  the  test,  as  indicated  by  the 
results  of  measurements  at  Sta  3 shown  in  Plate  33.  Dye  released  at 
Point  A during  the  ebbing  phase  of  the  tide  was  carried  out  Rockaway 
Inlet  and  into  the  large  eddy  system  in  Lower  New  York  Bay  and  subse- 
quently dispersed  throughout  the  problem  area.  Concentrations  rarely 
exceeded  10  to  20  ppb  at  locations  other  than  Sta  1+,  5,  6,  21,  and  22 
(Plates  3^,  35,  36,  1+6,  and  1+7,  respectively). 

1+5.  Dye  was  observed  at  Sta  5 located  about  3 miles  east  of 
Norton  Point  and  3500  ft  off  Coney  Island  (see  Plate  2 for  location  and 
Plate  35  for  data)  during  the  initial  sampling  period,  two  tidal  cycles 
after  initiation  of  dye  release  in  Jamaica  Bay.  The  data  showed  that 
the  dike  caused  a 50  percent  reduction  in  dye  concentration  (from  about 
1+0  ppb  to  20  ppb  at  cycle  50 ) at  local  high-water  slack  and  a minimal 
increase  (less  than  5 percent)  at  local  low-water  slack.  This  station 
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is  apparently  within  an  excursion  length  of  Release  Point  A. 

1*6.  At  Sta  6 (Plate  36),  located  about  2 miles  east  of  Norton 
Point  and  about  3000  ft  offshore  in  the  buoyed  navigation  channel  adja- 
cent to  Coney  Island,  dye  was  initially  observed  at  high-water  slack  at 
tidal  cycle  3 and  at  low-water  slack  at  tidal  cycle  5 for  both  base  and 
plan  conditions.  After  the  level  of  dye  concentration  stabilized,  the 
data  indicate  the  dike  caused  about  a 70  percent  reduction  in  dye  concen- 
tration at  surface  depth  (from  about  55  ppb  to  about  l6  ppb)  at  local 
high-water  slack  and  about  a 25  percent  reduction  at  the  bottom.  At 
low-water  slack,  surface  concentration  was  increased  by  about  1*5  percent, 
and  bottom  concentration  was  reduced  by  about  50  percent. 

1*7.'  The  data  from  Sta  21  (Plate  1*6),  located  approximately 
3000  ft  east  of  Norton  Point  and  about  1000  ft  east  of  the  dike  in  the 
buoyed  navigation  channel,  showed  the  dike'  resulted  in  about  a 25  per- 
cent decrease  in  the  concentration  of  dye  from  Jamaica  Bay  at  both  sur- 
face (1*5  ppb  to  33  ppb)  and  bottom  (25  ppb  to  20  ppb)  depths  at  local 
high-water  slack.  The  low-water  slack  concentration  at  bottom  depth  was 
decreased  about  60  percent  (from  25  ppb  to  10  ppb).  Because  the  sxorface 
low-water  slack  observations  for  Plan  1 were  somewhat  erratic,  it  is 
difficult  to  define  the  change  caused  by  the  dike.  At  cycle  30,  the 
concentration  was  increased  by  about  1*0  percent,  but  at  cycle  50  the 
increase  was  about  130  percent.  Dye  was  initieilly  observed  at  high- 
water  slack  during  the  third  tidal  cycle  and  at  low-water  slack  during 
the  fifth  tidal  cycle. 

1*8.  Sta  22  is  located  about  700  ft  offshore  (south)  of  Norton 
Point  and  about  600  ft  east  of  the  dike  (Plate  2).  Measurements  at  this 
location  (Plate  1*7)  showed  an  increase  of  about  35  percent  (22  ppb  to 
30  ppb)  in  dye  concentration  at  local  high-water  slack  and  a reduction 
of  about  25  percent  (3I*  ppb  to  21  ppb)  at  local  low-water  slack.  Dye 
was  initially  observed  at  high-water  slack  at  tidal  cycle  3 and  at 
tidal  cycle  5 at  low-water  slack  for  both  base  and  plan  conditions. 

1*9.  Immediately  west  of  the  dike  at  Sta  2l*  (see  Plate  2 for  loca- 
tion and  Plate  1*8  for  data),  a trend  for  dye  to  surrive  later  at  both 
surface  and  bottom  depths  at  high-water  slack  was  observed  with  the  dike 
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installed.  Dye  was  first  observed  at  the  surface  at  tidal  cycle  3 with- 
out the  dike  and  at  tidal  cycle  7 with  the  dike.  At  the  bottom,  it  was 
observed  at  cycle  3 without  the  dike  and  at  cycle  5 with  the  dike.  A 
trend  also  existed  for  surface  dye  levels  to  be  reduced  by  about  per- 
cent at  high-water  slack  with  the  dike.  At  low-water  slack,  surface  and 
bottom  concentrations  were  increased  by  about  50  percent,  but  the  differ- 
ence was  only  about  ^ ppb  at  cycle  50. 

50.  The  data  from  Sta  7 (Plate  37)  located  south  of  Coney  Island 
approximately  8000  ft  into  Lower  Bay  (Plate  2)  did  not  show  any  definite 
influence  of  the  dike  on  test  results.  Inspection  of  the  data  from  the 
remaining  stations  monitored  during  the  test  does  not  show  any  major 
influence  of  the  dike.  Although  the  dye  concentrations  in  Gravesend  Bay 
eind  along  the  Staten  Island  shore  were  quite  small  for  this  dye  source, 
the  dike  did  increase  concentrations  by  a few  ppb  in  the  area  from  The 
Narrows  to  Sta  h3.  Table  26  gives  a qualitative  indication  of  the 
changes  in  dye  concentration  at  stations  in  the  problem  area  caused  by 
the  dike. 

51.  In  summary,  the  results  of  the  test  with  dye  released  in  Ja- 
maica Bay  show  a general  reduction  in  high-water  slack  dye  concentra- 
tions along  Coney  Islsuid  Beach  from  Rockaway  Inlet  to  the  proposed 
Norton  Point  Dike.  However,  near  the  head  of  the  pocket  between  the 
dike  and  the  beach  (Sta  22),  high-water  slack  concentrations  were  in- 
creased. At  low-water  slack,  dye  concentrations  along  the  beach  were 
unchanged  at  Sta  5,  and  7,  were  decreased  in  the  pocket  at  Sta  22, 
and  were  increased  at  the  surface  and  decreased  at  the  bottom  at  Sta  6 
and  21.  Dye  entering  Jamaica  Bay  dxiring  the  flood  portion  of  the  in- 
jection cycle  is  trapped  in  the  bay  and  slowly  disperses  out  through 
Rockaway  Inlet  during  subsequent  tidal  cycles.  This  process  is  essen- 
tially unchanged  by  the  dike,  as  evidenced  by  the  lack  of  change  in 
low-water  slack  concentrations  at  Sta  3,  and  5-  The  changes  in  con- 
centrations along  Coney  Island  Beach  farther  from  Rockaway  Inlet  (Sta  6, 
21,  22,  and  2h)  resulted  from  the  deflection  of  ebb  currents  by  the  dike 
away  from  the  beach  and  into  Lower  New  York  Bay.  The  large  volume  in 
Lower  New  York  Bay  was  sufficient  to  absorb  this  influx  of  additional 
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dye  without  increasing  the  concentration  at  Sta  7. 

Passaic  Valley  Outfall  release  test 

52.  The  results  of  the  test  with  dye  released  at  Point  D at  the 
Passaic  Valley  Treatment  Plant  Outfall  in  Upper  New  York  Bay  are  pre- 
sented in  Plates  81-130.  Sta  58  (Plate  128)  was  located  immediately 
adjacent  to  (slightly  downstream  of)  the  point  of  dye  release  (see 
Plate  U for  location),  and  dye  was  observed  there  immediately  after  the 
initiation  of  the  test.  Because  of  the  proximity  to  the  release  point, 
low-water  slack  concentrations  at  Sta  58  were  rather  erratic;  however, 
the  surface  low-water  slack  concentration  appears  to  have  been  increased 
by  about  50  percent  for  Plan  1.  Since  the  hi^-water  slack  concentra- 
tions were  unchanged  at  this  location,  it  does  not  seem  likely  that  the 
observed  low-water  slack  changes  were  caused  by  the  dike.  The  data  from 
Sta  56  (Plate  126)  and  57  (Plate  127)  show  the  progression  of  the  dye 
through  Kill  Van  Kull  into  Newark  Bay  (Sta  55,  Plate  125 ) and  into 
Arthur  Kill  (Sta  5^,  Plate  12l^).  No  evidence  of  the  influence  of  the 
dike  upstream  of  The  Narrows  is  apparent. 

53.  Inspection  of  the  data  obtained  at  Sta  35,  36,  and  37 
(Plates  105,  106,  and  107)  located  in  The  Narrows,  at  Sta  32  and  33 
(Plates  102  and  103)  located  in  Gravesend  Bay,  at  Sta  3*+  (Plate  lO^t) 
located  in  the  main  navigation  channel,  and  at  Sta  38-U2  (Plates  108-112) 
located  in  the  general  vicinity  of  Hoffman  and  Swinburne  Islands  shows 
that  the  dye  rapidly  entered  Lower  Bay.  No  evidence  is  apparent  of  any 
consistent  effects  of  the  dike  on  measurements  at  the  above  locations. 

The  dye  solution,  prepared  with  fresh  water,  quickly  dispersed  through- 
out Upper  Bay,  and  the  major  portion  was  subsequently  flushed  into  Lower 
Bay  in  the  predominantly  ebb  surface  stratiim. 

5^.  At  Sta  It2-U7  (Plates  112-116)  located  in  the  northern  portion 
of  Lower  Bay,  some  evidence  that  the  dike  caused  an  earlier  arrival  of 
dye  of  higher  concentration  can  be  observed  from  the  data  during  the 
first  5-10  cycles;  however,  the  trend  essentially  disappeared  as  sta- 
bility is  reached. 

55-  The  results  of  data  in  Sandy  Hook  Bay  are  shown  in  Plates  90, 
91,  and  92  (sta  10,  11,  and  12).  The  results  of  the  data  obtained 
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farthest  into  the  bay  (Sta  10 ) show  that  dye  arrived  earlier  with  the 
dike.  At  high-water  slack,  the  dye  arrived  with  the  dike  shortly  after 
tidal  cycle  1^*  and  for  the  base  test  shortly  before  tidal  cycle  19.  At 
low-water  slack,  the  results  of  the  test  with  the  dike  show  dye  arriving 
shortly  after  tidal  cycle  19,  and  for  the  base  test  dye  arrived  shortly 
before  tidal  cycle  2U.  At  the  end  of  the  test,  the  test  data  with  the 
dike  show  an  increase  in  concentration  of  about  60  percent.  The  results 
of  data  obtained  at  Sta  11  at  high-  and  low-water  slacks  show  about 

percent  increases  in  surface  dye  concentrations  and  20-25  percent  in- 
creases at  bottom  depth  with  the  dike  installed.  Furthermore,  the  dye 
arrived  at  the  bottom  at  Sta  11  between  tidal  cycles  10  and  15  for  the 
test  with  the  dike,  as  compared  to  an  arrival  time  without  the  dike  of 
close  to  20  tidal  cycles.  At  high-water  slack,  the  dike  caused  the  dye 
to  arrive  slightly  earlier  at  the  bottom  but  several  tidal  cycles  later 
at  the  surface.  At  Sta  12,  peak  dye  concentrations  were  essentially 
unchanged,  but  the  arrival  time  for  low-water  slack  occurred  several 
cycles  earlier.  At  the  end  of  Sandy  Hook  (Sta  9,  Plate  89),  surface 
low-water  slack  peak  concentrations  were  increased  by  about  100  percent 
and  low-water  slack  concentration  was  increased  by  about  20  percent. 
There  were  no  significant  changes  in  arrival  times. 

56.  The  data  from  Sta  lU,  17,  and  28  (Plates  93,  95,  and  lOl) 
located  in  the  Chapel  Hills  Navigation  Channel  do  not  indicate  any  in- 
fluence from  the  dike,  except  that  the  peak  surface  concentration  at 
high-water  slack  at  Sta  28  was  increased  by  about  35  percent. 

5T.  The  data  at  the  junction  of  Lower  Bay  and  the  ocean  (Sta  8, 
Plate  88)  show  a marked  increase  in  high-water  slack  surface  dye  concen- 
tration (also  of  100  percent  at  cycle  50)  with  the  dike  installed  in  the 
model.  Sta  8 is  located  very  close  to  the  model  boundary  as  shown  by 
Plate  U.  Inspection  of  the  data  obtained  from  Sta  1 and  2 (Plates  8l 
and  82),  monitored  to  show  changes  in  source  salinity  in  the  Atlantic 
Ocean  headbay,  does  not  show  this  same  trend  and,  in  fact,  the  data  are 
in  close  agreement  between  the  base  and  dike  test  results.  The  data  at 
Sta  8 may  thus  be  erroneous. 

58.  The  data  from  Sta  16  (Plate  9^)  located  in  the  Ambrose 
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Navigation  Channel  approximately  3 miles  south  of  Norton  Point  show 
that , at  high-water  slack , dye  arrived  at  the  bottom  prior  to  the  third 
tidal  cycle  with  the  dike.  Without  the  dike,  dye  was  not  observed  until 
tidal  cycle  T.  The  data  obtained  at  tidal  cycle  50  show  an  increase  in 
dye  concentration  at  the  bottom  depth  of  about  250  percent  (28  to 
100  ppb)  due  to  the  dike.  The  high-water  slack  data  obtained  at  the 
surface  depth  do  not  show  any  influence  of  the  dike  on  the  results.  The 
data  for  low-water  slack  show  that  without  the  dike  dye  arrived  at  the 
surface  prior  to  tidal  cycle  3.  When  the  dike  was  tested,  dye  was  ini- 
tially observed  at  tidal  cycle  5.  At  the  end  of  the  test,  the  dike 
resulted  in  about  a 50  percent  reduction  of  the  surfac-^  dye  concentra- 
tion (from  about  100  ppb  to  50  ppb).  No  significant  change  occurred  at 
low-water  slack  at  the  bottom. 

59.  The  data  from  Sta  7 (Plate  87)  show  that  at  high-water  slack 
dye  arrives  prior  to  tidal  cycle  3 with  the  dike  installed  and  at  about 
tidal  cycle  5 without  the  dike.  At  hi^-water  slack,  plan  test  values 
were  about  double  base  test  values  throughout  the  tests , about  30  ppb 
for  base  as  compared  to  60  ppb  at  the  end  of  the  dike  test . The  low- 
water  slack  arrival  times  and  concentrations  with  and  without  the  Norton 
Point  Dike  are  identical.  Since  Sta  7 was  located  in  the  large  eddy 
during  ebb  flow,  it  is  surprising  that  low-water  slack  concentrations 
were  unchanged  by  the  dike. 

60.  Sta  5,  6,  21,  and  22  (Plates  85,  86,  96,  and  97)  are  located 
along  Coney  Island  (see  Plate  2 for  locations).  The  dike  delayed  the 
high-water  slack  arrival  time  at  Sta  5 and  6 by  about  two  cycles,  but 
advanced  the  low-water  slack  arrival  time  at  Sta  6 suid  21  by  about  two 
cycles.  At  high-water  slack,  dye  concentrations  at  cycle  50  were  in- 
creased by  the  dike  by  about  55  percent  at  Sta  5,  ^5  percent  at  Sta  6 
(surface),  50  percent  at  Sta  21  (bottom),  and  60  percent  at  Sta  22.  At 
low-water  slack,  the  dike  reduced  concentrations  by  about  60  percent  at 
Sta  5 and  20  percent  at  Sta  21  (surface).  Again,  it  is  surprising  that 
there  was  no  change  in  low-water  slack  concentrations  at  Sta  6,  which 
was  located  in  the  ebb-flow  eddy.  Although  water  qualicy  conditions 
along  Coney  Island  Beach  will  be  improved  at  low-water  slack  by  the  dike 


(delayed  arrival  time  and  lower  concentrations),  conditions  will  be 
worsened  at  high-water  slack  (advanced  arrival  time  and  increased 
concentrations ) . 

61.  In  the  course  of  conducting  the  test  program,  visual  observa- 
tions were  made  during  model  operation  for  conditions  both  with  and 
without  the  dike  installed.  It  was  determined  visually  that,  as  the  dye 
from  the  Passaic  Valley  Outfall  moved  downstream  into  Lower  Bay  dviring 
ebb  flow,  the  dike  deflected  the  flow  away  from  Coney  Island  into  Lower 
Bay  where  the  dye  was  more  easily  trapped  in  the  enlarged  eddy  system. 
The  dye  subsequently  moved  with  the  eddy  cxirrents  along  Coney  Island 
during  the  flood  tide  interval.  The  dike  also  trapped  the  dye  at  the 
extreme  western  end  of  Coney  Island.  The  visual  observations  indicated 
that  the  dike  caused  a delay  in  arrival  time  immediately  adjacent  to  the 
beach  (perhaps  as  much  as  200  ft  offshore)  at  both  high-water  slack  and 
low-water  slack.  Wave  action  in  the  prototype  would  probably  alter  this 
condition  in  the  field. 

62.  In  summary,  the  results  of  the  Passaic  Valley  Outfall  tests 
with  the  dike  showed  that ; 

Changes  do  occur  to  some  extent  at  all  stations  measured 
in  Lower  Bay;  however,  although  the  percentage  changes 
are  large,  the  magnitudes  of  the  dye  concentrations  are 
small  and  considered  insignificant. 

b.  Minor  increases  in  dye  concentrations  would  occur  in 
Sandy  Hook  Bay  at  both  high-water  slack  and  low-water 
slack  and  arrival  times  would  be  advanced. 

£.  At  low-water  slack,  rather  small  reductions  in  dye  con- 
centrations would  result  along  Coney  Island  Beach  and 
arrival  times  would  be  delayed  by  about  two  tidal  cycles. 

d.  At  high-water  slack,  significant  increases  in  dye  concen- 
trations would  occ\ir  along  Coney  Island  Beach,  and  ar- 
rival times  would  be  advanced  by  about  two  tidal  cycles. 

£.  Final  analysis  of  the  net  change  to  conditions  can  only 
be  completed  after  application  of  the  decay  rates  of  the 
pollutants  to  the  dye  concentrations  measured;  however, 
the  trend  is  for  the  dike  to  delay  the  arrival  of  the  dye 
at  low-water  slack  and  to  cause  the  dye  to  arrive  earlier 
at  high-water  slack  along  the  beaches  of  Coney  Island 
with  a small  decrease  of  dye  concentration  at  low-water 
slack  and  significeint  increase  at  hi^-water  slack 
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resiilting  in  an  overall  increase  in  conservative  dye  con- 
centration levels  after  a few  tidal  cycles. 

Raritan  Bay  dye  release  test 

63.  Currents  in  the  vicinity  of  the  Middlesex  County  Outfall  in 
Raritan  Bay  are  minimal,  and  mean  freshwater  flow  from  the  Raritan  River 
is  comparatively  small.  Therefore,  it  would  be  expected  that  dye  re- 
leased at  the  Middlesex  County  Outfall  would  remain  in  the  vicinity  of 
the  outfall  for  considerably  longer  periods  of  time  than  dye  released  in 
a high-velocity  regime.  This  is  exactly  what  happened  in  the  model. 

Dye  released  at  the  Middlesex  County  Outfall  was  slowly  dispersed 
throughout  the  system  as  can  be  determined  by  a detailed  sequential 
study  of  the  data  included  in  Plates  131-176.  However,  such  an  effort 
does  not  appear  to  be  necessary  to  the  determination  of  the  effects  of 
the  proposed  Norton  Point  Dike  on  dispersion  of  dye  released  at  the 
Middlesex  County  Outfall. 

614.  A minimum  of  20  tidal  cycles  was  required  for  dye  to  reach 
the  Coney  Island  area.  Although  maximum  concentrations  along  Coney 
Island  (Sta  5>  6,  21,  and  22)  were  increased  by  substantial  percentages 
(about  3O-I7O  percent),  by  that  time,  dilution  had  reduced  maximum  con- 
centrations, which  are  on  the  order  of  1000  ppb  neeir  the  release  point, 
to  from  10  to  30  ppb.  Concentrations  in  this  area  were  still  increasing 
at  the  end  of  the  test,  and  it  is  likely  that  they  would  have  continued 
to  increase  somewhat  with  time.  Since  the  concentrations  in  the  problem 
area  were  so  small  and  the  arrival  time  was  equivalent  to  10  or  more 
prototype  days,  it  was  not  considered  necessary  to  analyze  the  Raritan 
Bay  release  data  in  detail. 


PART  IV:  CONCLUSIONS 


65.  Based  on  results  of  tests  conducted  in  the  New  York  Harbor 
model  and  presented  in  this  report,  the  following  conclusions  concerning 
the  effects  of  installation  of  the  proposed  Norton  Point  Dike  have  been 
reached: 

a.  The  dike  would  have  no  effect  on  tidal  heights  or  tidal 
phasing. 

The  effects  of  the  dike  on  current  velocities  and  pat- 
terns would  be  to: 

(1)  Modify  the  flow  along  the  western  half  of  Coney- 
Island  from  a slightly  western  flow  predominance  to 
an  essentially  total  western  flow  predominance. 

(2)  Deflect  ebb  flow  coming  from  The  Narrows  away  from 
Coney  Island. 

(3)  Change  the  flow  immediately  west  of  the  dike  to  a 
strong  ebb  predominance. 

(U)  Increase  the  ebb  predominance  east  of  the  main  navi- 
gation channel . 

(5)  Significar.tly  increase  the  maximum  flood  velocity 
in  the  main  navigation  channel  between  Norton  Point 
and  Staten  Island,  with  progressively  lesser  in- 
creases seaward. 

(6)  Cause  an  increase  in  flood  velocities  west  of  the 
navigation  channel  between  Norton  Point  and  Staten 
Island. 

(T)  Cause  an  eddy  existing  in  Lower  New  York  Bay  during 
strong  ebb  flow  to  increase  considerably  in  size. 

(8)  Cause  an  eddy  to  develop  west  of  the  dike  during 
flood  flow. 

(9)  Modify  an  eddy  existing  during  flood  flow  in 
Gravesend  Bay. 

(10)  Cause  slack  water  to  exist  behind  the  dike. 

c_.  The  dike  would  cause  a reduction  in  salinity  in  Lower  New 
York-  Bay  approximately  10,000  ft  south  of  Coney  Island  of 
approximately  2.5  ppt  and  reductions  of  1.0  to  1.5  ppt  at 
high-water  slack  along  Coney  Island.  No  other  salinity 
changes  can  be  definitely  attributed  to  the  dike. 

d.  The  effects  of  the  dike  on  dye  concentrations  from  dye 
released  in  Jamaica  Bay  would  be  to: 


36 


(1)  Cause  a general  reduction  in  high-water  slack  con- 
centrations along  Coney  Island  Beach  from  Rockaway 
Inlet  to  the  dike;  however,  near  the  head  of  the 
pocket  between  the  dike  and  the  beach,  high-water 
slack  concentrations  would  be  increased. 

(2)  Cause  an  increase  at  the  surface  and  decrease  at  the 
bottom  in  low-water  slack  concentrations  along  the 
western  two-thirds  of  Coney  Island  Beach  (Sta  6 

and  21 ) , Near  the  head  of  the  pocket  between  the 
dike  and  the  beach,  low-water  slack  concentrations 
were  decreased.  Dye  concentrations  at  low-water 
slack  were  unchanged  along  the  eastern  one-third  of 
Coney  Island  Beach  and  in  Rockaway  Inlet. 

(3)  Cause  no  other  significant  changes  in  dye 
concentration. 

The  effects  of  the  dike  on  dye  concentration  from  dye  re- 
leased at  the  Passaic  Valley  Outfall  woiild  be  to: 

(1)  Cause  minor  increases  .in  dye  concentrations  in  Sandy 
Hook  Bay  and  advance  the  arrival  times  at  both  high- 
water  slack  and  low-water  slack. 

(2)  Cause  rather  small  reductions  in  dye  concentrations 
along  Coney  Island  Beach  and  delay  arrival  times  by 
about  two  tidal  cycles  at  low-water  slack. 

(3)  Cause  significant  increases  in  dye  concentrations 
and  advances  in  arrival  times  by  about  two  tidal  cy- 
cles at  high-water  slack  along  Coney  Island  Beach. 

(it)  Cause  changes  at  other  locations;  however,  these 
changes  are  considered  insignificant. 

The  effects  of  the  dike  on  dye  concentrations  from  dye 
released  in  Raritan  Bay  at  the  Middlesex  County  Treatment 
Plant  Outfall  are  not  considered  significant.  The  arrival 
times  were  a minimvun  of  about  10  to  12  days  and  dye  con- 
centrations from  10  to  30  ppb  were  observed  around  the 
Coney  Island  area  after  a period  equivalent  to  about 
25  days . 

The  installation  of  the  dike  would  encourage  sediment 
buildup  behind  the  dike  and  would  not  allow  the  further 
dispersion  of  any  pollutant  which  had  been  moved  into  the 
area  behind  the  dike.  This  would  be  a temporary  condi- 
tion which  would  cease  when  the  area  behind  the  dike  be- 
came completely  filled  with  sediment. 


h.  Final  analysis  of  the  effect  of  the  dike  on  changes  in 
pollutant  levels  can  only  be  completed  after  application 
of  the  decay  rates  of  the  pollutants  to  the  dye  concen- 
trations measured;  however,  for  the  Passaic  Valley 
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t Outfall  the  results  indicate  an  overall  increase  in  pol- 

, lutant  levels  after  a fev  tidal  cycles  would  occur  in  the 

, vicinity  of  Coney  Island  Beach.  The  dike  would  delay  the 

arrival  of  the  dye  at  low-water  slack  and  would  cause  the 
dye  to  arrive  earlier  at  high-water  slack.  A small  de- 
^ crease  of  dye  concentrations  at  low-water  slack  and  sig- 

. nificant  increases  at  hi^-water  slack  would  occur. 
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TABLE  1 


MEN  YORK  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
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NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  2 

NEW  YORK  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
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0-8 

0 6 

0.4 

lO . 6 

sol's 

r0l5 

aO.O 

si.  2 

so;b 
— «1t0 

alT9- 

b1 . 6 

=i;4 

al  • 4 

»i;5 

<1.4 

»1.9 

al.A 

-li9 

SURFACE 


MRKinUH  ^.LOOO 

•LAN  iiBB  vELOcliY 
HOURS  data  ■ 
BAse  4^0  i.s 

1 StS' liA  — 


HAXIHUB  ebb 

tIHE  velocity  ebb  pre- 

HOURS  OaYA  dominance 
0,5  -2,0  61,7 

07 *>2.5 68.7 


MIDDEPTH 


maximum  flood 

tIBE  vELOcUY 
HOURS  DATA 
4 fc  5 1.6 

9\9 i 76 


HAXIMUH  E3B 

time  velocity 

-HOURS  Data 
0.5  -2.0 

Ol -EfS 


EBB  pre- 
dominance 

55.7 

99,-9 — 


.-maximum  fLoOD 

»LAN  tIME  vELOcUV 

HOURS  data  - 

BASE  4',S  1,4 

-1 RrS 


MAXlMUfl  EB9  — 

tIHE  velocity  EBP  PRE- 
HOURS Data  -dominaNcb 
iO.5  -1,8  58,5 

— ItvS rl.9 5t;t  - 


NOTE:  Ti«e  is  expressed  in  hours  after  Boon's  transit  of  74th  neridian. 
Velocities  are  expressed  fn  feet  per  second  prototype. 


TABLE  3 


NEW  YORK  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  13 


TIME 

SURFACE 

MIDOEPTH 

BOTTOM 

IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASE  PLAN 

0. 

io.5 

!?0V8 

• 0.5 

>o:-6 

0.1  Oh 

0,5 

iiO.B 

• 0J8 

• 0.8 
•or? 

• o'.  6 
-•0t4 

0.1  Oh 

"1 , 8 

— Oil  — 

'O;!  oh 

1,5 

0.1 

*o;3 

■ 0.4 

-0}3 

oh 

0.1  Oil 

0.1  oh 

2.8 

Oil 

o'l 

0.1 

2,5 

0.2 

.oil 

0|3 

0.1 

oh 

oh 

0.6  014 
0.5  014 

3,0 

0.4 

0.8 

3,5 

1.0 

0.5 

Oh 

0.7  0 j 4 

4,8 

— 0,'8  ■ 

'8;6 

1.8 

ih 

i;i 

ors  o;8' 

4,5 

liO 

o;7 

I's 

1.8 

1.0  oh 

5.8 

1.2 

1.6 

ih 

1.1  ■ o'.e 

5.5 

1.5 

l;2 

1.8 

115 

1.2  oh 

6.0 

0.6 

1:0 

0.6 

018 

o;3 

0.5  oh 

0.1  0 ; 8 

8,5 

0.1 

o;3 

0.1 

—7,8 

— D,2  — 

-oji 

0.3 

oh“ 

~"0 .2  0 J4- 

0.2  oh 

7.5 

Oil 

0.2 

0;4 

8.0 

,,0.1 

O.N 

0J4 

0.1 

0l5 

0.8  0:2 
0.1  oh 

8,5 

iiO . 5 

0.1 

Oh 

5,0 

iiO . 5 

0‘3 

O.i 

oh 

■O.S  oil 

5,5 

aO . 7 

*0  3 
m0v5 

• 0.5 

0*1 

»Bt4- 

•0.6  Oil 

10.6 

—•0.5  — 

-*0.7 

«0‘.8 “*0h 

10.5 

• 0.5 

ao;8 

>0.5 

= 0{  6 
?0{8 
r0;6 

• 0.4  toh 

(0.5  s0;3 

11.0 

• 0.5 

• 0:8 

• 0 . 8 

11.5 

• 0.8 

eO-9 

• 0«5 

•0.5  *013 

12.0 

• 0.7 

= 019 

(0.5 

"Oh 

•0.1  oil 

SURFACE 


f»LAN 

BASE 

1-  - - 


MAXIMUM  rLOQO  WaXIMUM  £88 


floURS  - 
9:9 


SvO 


wElOcUY  vEt-OClyY  EBB  PRE- 

DATA  --  HOORS--OATA  -OOMINaUCE 
i'.s  10.0  -0.9  47.9 

4 — — lirO "0.9 A6r4  ■ 


MIDOEPTH 

MAXIMUM  Elood  Maximum  ebb 
«LAN  -IME  vELOcUX  t1”E  vELOClyV  EBB  PRB- 

- hours  oAtA  HOURS  Data  dominance 

BASE  4,5  i‘.6  0,  -0,9  43, T 

— -I 5v5 4v« l-i-jO *0.8  —88.3- 


BOTTOM 


♦LAN 


tliXlMUM  FLOOD 


ilME 
MOURS 

BASE  8.5 

1 4,^ 


vELOblyY 
data 
ifZ 
8v8- 


-MaximuH  ebb 

tIMe  velocity 


-MOORS  — 

ll,0 


data 
^,5 


EBB  PRB- 

domjnaSce 

25.5. 

I7rt — 


NOIE;  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  protot)’pe. 


TABLE  k 


NEK  YORK  HARBOR  MODEL 


EFFECTS 

OF  NORTON 

POINT  DIKE 

ON  CURRENT 

VELOCITIES 

STATION 

15 

TIHE 

SURFACE 

MIDDEPTH 

BOTTOM 

IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASF. 

PLAN 

0. 

»l.i 

tl^3 

ii0,7 

rljo  • 

o:i 

• 013 
»0i3 

0,5 

itl . 1 

ri‘.? 

*0.5 

alJO 

»o;7- 

• O.S 

*0,5  ■ 

*1^0- 

iio.e 

• O.A 

=o:a 

1.5 

*0 . 6 

ro;7 

• 0.5 

i0V6 

• 0.3 

-o'.  3 

2.0 

*0.5 

..0)5 

o;3 

• 0,5 

•0.-5 

• 0 . 1 

O'.l 

2.5 

*0  • A 

• 0.1 

-oil 

0.1 

o;2 

3,0 

0.3 

0.8 

o;5 

0.2 

o;6 

3,5 

O.A 

ojp 

1.0 

0.8 

o;5 

0.5 

0i5 

“A.n 

0.5  - 

-0.3- 

-0:9 

0.5  — 

-o'.e- 

A, 5 

O.A 

o;5 

O.B 

o;6 

0.5 

o;8 

5,0 

0.6 

o!5 

0.5 

o' 6 

0.8  . 

i!o 

5.5 

0.8 

o;e 

0.5 

0-7 

0.4 

0i6 

6.0 

0.7 

o;8 

0.8 

0^7 

0.5 

6.5 

0.8 

0;6 

0.5 

1.6 

0.5 

0l7 

-7.0 

-t.5 

-0J7 

-1.0- 

--ly3- 

0 7 

- 0.5  — 

“i;o 

7,5 

1.0 

0,-6 

0.5 

0.7 

ol6 

8.0 

1.1 

oil 

1.0 

0.5 

0.5 

0"5 

8,5 

0.8 

0.5 

o;a 

0.2 

oh 

9.0 

0.4 

0,1 

o[l 

ooil 

O.A 

0 2 

0.1 

9.5 

0.2 

O.S 

oil 

0.1 

oil 

10.0 

- 0.1- 

0.1 

o;i 

0.1 

•oil 

10.5 

<0,2 

r0;5 

*0v9 

0.1 

= 0;l 

0.1 

ao;3 

•oiA 

11.0 

bO  . A 

F 0 2 

iOi'5 

0.1 

11.5 

a 0 . 8 

»l;2 

■ 0 • 3 

= 0i8 

0.1 

ao;-A 

«oi3 

12.0 

■ 1.0 

ai;3 

<0.  A 

rl'.O 

0.1 

SURFACE 


Slan 

BASE 
- 1 


maximum  rUOOD  maximum  ebb 
tIME  vEuOtlTV  time  velocity  ebb  pre- 
hours data  hours  Data  dominance 

8.0  1.1  0.  -1.2  A3. 6 

A,  0 -llo  — 0.  - -1.3  — 53. » 


midDcpth 


Ulan 

BASE 

— 1 - - 


maxjmum  flood 

tIME  vElOCItT 
hours  data' 

7.0  r.o 

— 6.1 5'  — — 1 . 6"" 


Maximum  ebb 
tIMe  velocity 
HOURS  data 
0.5  -0.9 

0 . ■!  t 0 


EBB  pre- 
dominance 

33,2 

39-5-- 


BOTTOM 


PLAN 

BASE 

— i- 


mAximum  flood 

tIHE  vElCcUY 
HOURS  data 
3.5  0.9 

— 6v0 iio — 


Maximum  ebb  --  - 

tIME  velocity  ebb  PRE- 
HOURS OaTa  OOMIna-NcE 
1,0  -O.A  11, B 

-1,-0 *OrA 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  5 


NEW  YORK  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENl  VELOCITIES 
STATION  l6 


TIME 

SURF 

ACE 

AIIDDEPTH 

. BOTTOM  1 

HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

0. 

xl  • 6 

.214 

*1,3 

.i;7 

•ii;9 

■ 1 . 0 

-i;3 

0.3 

nl.P 

•2.5> 

*1.2 

• 1 . 0 

*i;-6 

1.0 

rl.P 

=2;2 

'll  .5 

- f1T7 

ll.3 

»i-:5 

1.5 

*1.6 

»2.'3 

*1  • 4 

=-i;5 

• 1 • 0 

-i;2 

*0-5 

2.0 

*1.4 

»r.9 

*1.3 

*1'.5 

*0.9 

2.5 

*1.2 

=i;4 

*0 .6 

=»o;8 

*0.6 

o:i 

3,0 

*0 . 8 

sO-.B 

*0.4 

• Ojl 

*0.1 

0^5  ■ 

3.5 

0.3 

-0.1 

0.4 

0.4 

1.3 

i;i' 

-4.0 

- 1.0 

0J4 

- 1.1 

— i;i 

1.5  -- 

-ly5 

1.7 

4.5 

1.2 

0.7 

1.6 

Ii5 

1.5 

5.0 

1.5 

i:3 

1.0 

lie 

1.8 

116 

5.5 

1.5 

i;4 

1.8 

1.9 

1.7 

lt6 

6.0 

1.6 

i;* 

1.6 

1^6 

1:5 

1.5 

l'4 

6.5 

1.7 

1.6 

1.3 

7 • 0 

1.2- 

. ..  ^ -5 

1 1 1 

1 • 3 

1 • 2 

7.5 

1.0 

O.P 

i;o 

0.9 

1 

8,0 

0.7 

0;7 

0.8 

o;9 

1.0 

o;5  1 

8.5 

C.2 

o;3 

0.5 

0.3 

0.6 

0)3  1 

9.0 

■ 0.1 

o:i 

sO  • 1 

»0’.3 

0.1 

0 1 1 

'•0.1  1 

9.5 

*0.4 

*o;3 

r.0.3 

-0.3 

*0 . 3 

10.8 

nO.O 

»0 , 6 

nO . 3 

s0:3 

*0 . 3 

° 0 , 3 H 

10.5 

*1.0 

-i;2 

*0.7 

sO'.B 

*0 . 4 

fO  , 6 1 

11.0 

*1.3 

-1.4 

f1  • 0 

Pl'.l 

*0.8 

»i;i  1 

11.5 

*1.4 

-i;5 

*1.1 

=i;4 

*1.0 

'i;4  a 

12.0 

*1.6 

72 '.3 

*1  • 2 

-IJB 

*0.7 

-Ii4  1 

SURFACE 

1 

M4XTMUH 

FLOOD 

maximum 

ebb 

1 

VeiOCtTV 
DAT* 
1.7 
i.  7 


maximum  Flood 
E vElOcIt-y 
RS  data 
.P  liB 

,5  -liv  ■ 


ylME  vELOCl-rV  EBB  PRE- 
HOURS  Data  dominance 
0.5  -1.9  58,4 

0.5  -a, 5 65.2 


maximum  C8U 

t1S<E  vEUOCItY  EBB  PRB- 
HOURS  data  dominance 
l.O  -1,5  48.5 

0.5  -1,9 53.1 


maximum  flood 
E vELOcI.Y 
RS  DAT#’ 

7 


Maximum  ebb 
tINE  vELOCItY 
HOURS  data 
i.o  >1.3 

6r5 -1.6- 


EBB  PRE- 

dominance 
39. « 

42.»  - 


Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  6 


NEW  YORK  HARBOR  hfOUEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRI^NT  VELOCITIES 
STATION  l8 


TIME  SURFACE  MIDDEPTH  BOTTOM 


IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

0, 

llti 

^2’:i 

sl.3 

= 2:0 

(8.9 

.113 

0.9 

vl . 9 

«2;  4 

<1 . 5 

= 2il 

<0 . 7 

•154 

- 1.0 

i2,X 

.2;-8- 

Ml  . 7 

-M;9 

<0 .9~’ 

»irr 

1.9 

*2.2 

=2;8 

<1J7 

-1’.7 

<0.9 

=i;o 

2.0 

92.2 

•2:7 

ll  8 * 

:i;7 

(0.7 

-ill 

2.9 

«1 1 6 

-2;  2 

«1  • 1 

ol'.'S 

<0  • 3 

= 0 1 6 

3.0 

il.l 

-i;5 

<0 . 6 

•o;9 

0.1 

OH 

3.5 

lO  1 4 

»i!i 

<0.4 

»0  ;5 

0.9 

015 

“6.0 

bo . 3 

=o;5 

0.1 

- aO;3 

-o;7— 

oio 

4.9 

0.1 

0.1 

= 014 

1.0 

5.0 

0.1 

0;i 

0.4 

013 

1.2 

1(7 

5.5 

0.1 

o;4 

0.3 

0;8 

1.4 

6.0 

0.1 

0.7 

0.1 

017 

1.3 

i!5 

6.5 

0.1 

o;5 

0.6 

i;o 

1.1 

' '7.0 

"■  0.1 

0,7 

0#9 

- - l-.l- 

1*1^ 

- 1;7 

7.9 

0.3 

0'.6 

0.8 

r.o 

0.9 

6.0 

0.4 

o;8 

0.9 

ilo 

0.9 

8.9 

0.8 

015 

0.4 

o;8 

0.8 

ols 

9.0 

0.1 

o;2 

0.1 

0;6 

0.1 

OjS 

9.9 

0.1 

a0!4 

lO.t 

Oil 

0.1 

^3 

10.0 

0.1 

:0‘.5 

• 0.1 

o0;2 

-0.1- 

-oft- 

10.9 

bo . 7 

<0.-7 

0.1 

<0.1 

= 013 

11.0 

<0.7 

= li2  ' 

<0.3 

= 0i9 

(0 . 3 

= 014 

11.9 

<1.0 

*1;7 

<0.7 

•111 

<0.3 

•Oi-7 

12.0 

<1.3 

= li9 

xl.l 

<118 

<0.8 

*016 

SURFACE 


^LAM 

BASB 

1 


MAXIKUm  flood 


vELC'CIt''- 

DATA 

0:4 


BiO  'G'*B 


maximum  eBB 

time  vELOClyT  EBB  PRE- 
HOURS data  DOMlNAfJCE 
1.5  -2,2  68.5 

- t.O -2,8 63. B 


I*LAN 

BASE 

_ j— 


MIDDEPTH 

WAXTHUM  FLOOD  maximum  EBB 

vElocuy  tI‘^e  vEI-ocIty  ebb  pre- 
data HOURS  data  dominance 

7.0  6;«  1.0  -1.7  70.6 

-7,0 0v5 -2.1 67.6 


rlME 

HOURS 


BOTTOM 


• M*XinUM  FLOOD 
Ulan  ,ime  vEloguy 
- HOURS  data’ 

base  S.9  1,4 

X 5-,  9 -j;-9  - 


Maximum  ebb 

tIMe  vEI-ocIty  ebb  pre- 
hours  data  dominance 
I.O  -0.9  31.5 

— 0;5 -1V4 36, » — 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  7 

■ NEW  YORK  HARBOR  MODEL 


> 

EFFECTS 

OF  NORTON 

POINT  DIKE 

VEI,OCITIES 

t 

STATION  19 

% 

TIME 

SURFACE 

MIDDEPTH 

BOTTOM 

IN  HOURS 

BASE 

PL<VJ 

BASE 

PIUiN 

BASE 

PLAN 

1 

0.- 

jlTA 

= 2,2 

■ 0.9 

• l',6 
»i!7 

io.8 

-0:7 

0.9 

al . 0 

e3'.0 

■ 1.1 

• 0.3 

-o;7 

70;9 

- 1.6 

ii2.1 

= 3iA 

jlil  - 

Clt7 

i0;3  — 

T 

1.9 

• 2.1 

= 3)3 

bl.s 

=i;7 
-13 
= 0 8 

• 0.3 

= 0l5 

A 

2.0 

• 2.0 

;<2.B 

(1.1 

0.1 

= 0-1 

2.9 

• 1.7 

■•2V3 

■ 0.9 

0.1 

0)2 

3,0 

• 1.2 

'i;7 

iO  • 7 

'0.1 

o.’l 

0;3 

t 

3.9 

lO . 6 

-1.2 

-015 

0.1 

0-2 

0.1 

o;5 

■ A . 0 

0.1 

-0.3  - 

- O'.S 

O.I — 

■170 

A. 9 

0.9 

-0,3 

ole 

0.6 

o;b 

0.9 

1I3 

5.0 

0.7 

O.O 

1.3 

ll5 

5.9 

0.6 

I'.i 

1.1 

l.A 

1.7 

1.3 

6,0 

0.6 

o;e 

1.1 

iSl 

1,5 

113 

6.9 

O.O 

I'.o 

1.1 

111 

1.3 

ll2 

-f.o 

0.8 

lU 

~ 0.9 

-lll- 

112 

1.1' — 

llA 

7.5 

0.7 

o;'9 

o|8 

0.9 

1.1 

111 

0,0 

0.1 

0.9 

112 

0.6 

8.9 

0.1 

o'.  6 

O'.l 

0.1 

018 

0.6 

0.6 

9.0 

AO . 1 

■ U • 3 

OlA 

0.1 

0?5 

9.9 

0.1 

"0;  3 

• 0.3 

Oil 

0.1 

0.1 

10.0 

eO.l 

r0:3 

• 0.1 

OH 

0.1 

Otl 

10.9 

rO . 5 

-0  j 5 

• 0.3 

= 0:2 

= 0 5 

•o|e 

0.1 

= 0.1 

11.0 

•o.o 

olV2 

• 0 . 3 

0.1 

=on 

11.5 

nl.i 

-i;7 

■ O.A 

0.1 

=0.3 

12.0 

• 1.1 

= 2,2 

• 0.8 

-1:2 

0.1 

-oie 

Alan 

BASE 

1 


SURFACE 


maximum  rioOD 


xl«E 

HOURS 

6.9 
5 -.  9 


vElOcItT 
data 

0^9 

- i.  1 


MAXJHUH  EBH 

tTNe  velocity 
HOURS  data 
1.0  -2,1 

— 1.0 3,4 


EBB  pre- 
dominance 

76,2 
78.7 


MIDDEPTH 


MAXIMUM  rLoOD  'MAXIMUM 

Alan  -ihe  vElOcut  t»*^e  velocity 
HOURS  data  hours  DaTA 
BASE  9.9  l.l  1.5  -1,3 

- --1 -9-.9 liA 0,5-- -1,7 


EBB  pre- 
dominance 

53.6 

49, t-  - 


BOTTOM 

maximum  Alood  maximum  ebb 
Alan  vELOfci-Y  tIMe  vE'-OCIyy  ebb  pre- 

--  hours  data  hours  data  dominance 

BASE  9,9  i.7  0.  -0,3  9,0 

5.^8 i , s —-i , 0 -0.9 23 . 2 - • 


I 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  8 


NEW 

YORK  HARBOR  MODEL 

EFFECTS 

OF  n6rto.s 

POINT  DIKE 

ON  CURRENT 

\T.LOCITIES 

STATION 

20 

TIME 

SURFACE 

HIDDEPTH 

BOTTOM 

IN  HOURS 

BASF. 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

0, 

Jl « 4 

o;i 

oil 

ii.i 

Oil 

■ 0.6 

Oil 

0.9 

<1.5 

■ 1.2 

Oil 

sO  .6 

Oil 

— 1.0 

ll  . H 

O’.l 

ilO.4  - 

- Oil- 

« 0 • 8 

Oil- 

1.9 

»0.0 

0.1 

eO . 5 

Oil 

oil 

■ 0.4 

Oil 

a.o 

si . 0 

«0.1 

■ 1 • 0 

Oil 

2.9 

«0  • 4 

o;2 

• 0.2 

0:2 

oi3 

■ 0.7 

Oil 

3.D 

0.2 

0’.9 

0.4 

■ 1.1 

0,2 

0|3 

3.9 

0.8 

1*9 

1.0 

0i7 

1.0 

-4.D  - 

- 1.6  - 

- 1.9- 

- Ii3 

1.8 

0i9- 

A, 9 

1.8 

1'." 

1.7 

lio 

1.8 

014 

9.0 

1.8 

1'.2 

2.0 

o;8 

1.7 

014 

9.5 

!.♦ 

i;o 

1.9 

o;.6 

ois 

0!4 

1.7 

0i2 

6,0 

1.9 

0*.8 

1.6 

1.4 

6.5 

1.6 

o;6 

1.7 

1.6 

0.1 

- 7;0 

- I.fl- 

o;5- 

i 9 4 

■ 0i9 

1.2  ■ 

o;i 

Oil 

7.9 

1.3 

0)3 

1.2 

oi'4 

1.1 

8,0 

0.6 

oil 

0.6 

0i2 

0.8 

Oja 

6.5 

0.3 

o;i 

0.4 

oil 

0.4 

Oil 

9.0 

iiO . 3 

oil 

SO.l 

Oil 

0.1 

9,9 

sO.3 

oil 

sO.3 

oil 

■ 0.3 

0.1 

10.0  ' 

»1.1  - 

--Oil- 

sO . 7 

oil 

eQ-.  6 

Oil- 

10,9 

ill.  4 

oil 

■ 1.0 

Oil 

■ 0.9 

Oil 

11.0 

tl  • 4 

Oil 

>1  • 3 

Oil 

rl.2 

oil 

11.9 

B 1 . < 

oil 

■ 1.2 

Oil 

■ 0.7 

Oil 

12.0 

si . 4 

Oil 

sO.  9 

O.-l 

■ 0.4 

Oil 

SURFACE 


haxikum  flood  maximum  ES9 


6laN 

tI'*e 

wElOcI 

tI^E  vEEOCItY 

EBB  PRE- 

HOURS 

data' 

HOURS  data 

OOhinaKJCE 

BASE 

5.9 

1.9 

0.5  -1,5 

47.x 

1 

- 4,0- 

li9 

0.  0,1 

0. 

HIDDEPTH 

maxip.Um  flood 

haXI*"UM  E85 

PLAN 

velocity 

ylYt  vELOCItY 

EBR  pre- 

HOURS 

DATA^ 

HOURS  data 

dominance 

BASE 

9.0 

2.0 

IT.O  *1.3 

35,9 

i. 

- 4,0 

li3 

Tj  0,1 

0.  - 

BOTTOM 

M4XJMUH  FLOOD 

maximum  ebb 

(»LAN 

time 

VELOCItY 

tIME  velocity 

EBB  pre- 

Hours 

data 

HOURS  Data 

dominance 

- BASE 

4',0 

l.e 

11.0  -1,2 

38.x 

j- 

4 , 0- 

sis 

0,  0,1 

0 . - 

NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  9 

NEW  YORK  HARBOR  MODEL 

EFI'ECTS  OF  NORTON  FOINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  23 


* 

TIME 

SURFACE 

IN  HOURS 

BASE 

PLAN 

h 

0. 

i2.l 

s2;5 

’ ‘ 

0.5 

*2.1 

B?:  D 

• 

1.0 

»2.3 

tpIi 

f 

1.9 

b2.2 

=’i;8 

2.0 

b1  • 6 

si;o 

2.9 

Bl.l 

rl'.l 

3.0 

tO . 8 

i;i 

3.5 

0. 

2i  0 

<.o 

1.5 

2;i 

1.9 

1.6 

2;8 

5.0 

1.8 

2‘,1 

5.5 

1.9 

2',0 

6,0 

1.8 

2’.0 

6.5 

1.3 

1'.9 

7.0 

---  0.9 

• 1 ;•  4 

7,9 

1.1 

o’.  7 

8.0 

• 0.8 

0’.- 

8.9 

0. 

5 O',  8 

9.0 

i.0.7 

-i;3 

9.9 

tl.l 

Bl  .9 

10.0 

»1.1 

-2,3 

10.9 

. sl.l 

-2.1 

11.0 

Bl  . 4 

= 2'.5 

11.9 

iil  • 7 

bE.  6 

12.0 

b2.0 

= 2i1 

SURFACE 

maximum  ri.oOD  maximum  ebb 

PLAN 

Y 

yELOC I T Y 

EBB  PRE- 

HOURS  DATA 

HOURS  Data 

dominance 

BAS? 

5.9  i.9 

1. 

0 -2.3 

62,5 

- ■ — 1- 

4.9 2'.  8 

— ^.—  -11.5 •2,6- 

58.2  — 

Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  arc  expressed  in  feet  per  second  protot>T)e. 
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TABLE  10 

. NEW  YORK  IIARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  25 


w 

TIFffi 

SURFACE 

MIDDEP’ni 

BOTTOM 

IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASF. 

PLAN 

) 

0. 

■ 2.0 

=?;8 

Z2',  1 

= 2'.  4 

■ 2.0 

■i;9 

0,9 

■ 2.4 

■ 2.4 

-2;4 

-2*2 

*1.9 

»i:7 

1.8 

■ 2.6 

=2;6 

■ 2.3 

■ 2.1' 

- ii:7 

1.9 

■ 2.4 

b2’.6 

■ 2.2 

'I’.T 

■ 1,7 

'116 

i 

2.0 

■ 2.0 

-2'.  4 

■ 1.6 

•r.5 

r1  ■ 8 

=1 ; 6 

2.9 

■ 1.4 

el'.S 

<1.2 

»0’.9 

■ 1,4 

■ =019 

3,0 

■ 0.9 

'O'.  7 

■ 0 • 6 

Oil 

*1,4 

= 0)6 
~-Ul 

I 

3,9 

■ 0 . 6 

O’.l 

0.1 

oil" 

■ 0.7 

*1 

4.0 

■ 0.1 

- o;i 

-0.6 

o;i 

• ' 

4.5 

O'.l 

1.4 

oil 

0.7 

013- 

5.0 

"1.6 

ou 

1.9 

oil 

1.4 

013 

9,9 

115 

O'.l 

1.8 

0)1 

oil 

2.1 

oil 

6,0 

0.8 

o;i 

o;i 

1.8 

1.7 

oil 

6,9 

1.7 

1.7 

Oil 

1.9 

y « 0 

■ 1.7 

0.1 

1.6 

- oil 

1.9 

- oil 

7,5 

1.0 

o'.l 

1.0 

-013 

1.4 

Oil 

8,0 

0.9 

oil 

0.7 

=0:3 

0.9 

0)-l 

oil 

8.9 

0.7 

'0 1 3 

0.1 

-ois 

0.4 

9.0 

0.1 

•0)9 
= 1.2 

O.'l 

= 016 

0.1 

o;i 

9.9 

■ 0.7 

ii  0 • 3 

= 015 

■ 0.1 

oil 

lOVO 

■ 1.3 

sli-5 

■ 0.9 

•oi* 

■ 0.3 

■oi? 

10,9 

■ 1.7 

*2:2 

■ 2.3 

=r.3 

■ 0.7 

= 115 

11.0 

*2.7 

=2;3 

■ 2.6 

cl ; 6 

■ 2.9 

'117 

11.9 

■ 2.8 

•2i5 

■ 2.2 

= 2)0 

■ 2.4 

02’ 4 

12.0 

■ 2.0 

=2;fl 

■ 1.9 

= 214 

■ 2.2 

= 2*3 

SURFACE 


MAXIMUM  ELono 

l4AXIMUtt  ebb 

PLAN 

tIHE 

velocity 

tIMe  velocity 

EBB  pre- 

HOURS 

data 

HOURS  data 

dominance 

BASE 

6.9 

i»7 

li.O  -2,7 

69.8 

1 

3-.  9 

B.l 

0.  -2.6 

-95.6 

MIDDEPTII 

maximum  elood 

MAXIMUM  EBR 

Plan 

tIME 

VELOCUY 

tIme  velocity 

EBB  PRE- 

HOURS 

data  ' 

HOURS  Data 

OOP  IUaNCE 

BASE 

1 

5.0 

3.9 

i.9 

- — flij  — 

11.0  -2.6 

0, ^2.4 

63.2 
- 94.8 

BOTTOM 


Plan 

BASE 

-A.  . - _ 


haxipuh  nooD  maximum  ebb 
t1«E  vElOgIvY  velocity  ebb  prb- 

HOURS  DAtf  HOURS  DATA  DOHINaBCE 

5.5  2,1  11,0  .2,5  62, T 

«v0  -((is 11.9 -^2,4  89.2 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  protot)'pe. 
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TABLE  11 


NEW  YORK  HARBOR  MODEL 


EFFECTS 

OF  NORTON 

POINT  DIKE  ON  CURRENT 

VELOCITIES 

STATION 

29 

TIME 

SURFACE 

MIDDEPTH 

BOTTOM 

IN  HOURS 

BASE: 

PLAN 

BASE 

PLAN 

base 

PLAN 

B. 

i3.« 

.2;  4 

■ 2.3 

a2;4 

ri76 

-1'.6 

0.5 

e3 . 1 

•3.1 

■ 2.4 

5212 

■ 1 . 6 

rlt4 

~ 1.0 

c 3 . 1 

»3.1 

■ 2.1' 

■ '>>2:0 

11.5  - 

• 1,6 

1.5 

-3.1 

*3 , 1 

■ 1.7 

-i;6 

«2 . p 

-1J5 

2.0 

c3 . 1 

t2;9 

■ 1.6 

rr.4 

■ 0.9 

-i!3 

2.9 

r2.9 

• 2.  4 

irl . 0 

fils 

>0.8 

rOlB 

3.0 

Fl.l 

•=1.6 

■ 0 . 4 

5019 

0.1 

o'l 

3.9 

■ 0.6 

si;o 

0.1 

s0’.3 

0.1 

Oil. 

4,0 

■ 0.1  “ 

■ =o:i 

0.1 

-JiU 

- 0.7  -- 

014 

4.5 

0.1 

o;i 

0.3 

0:4 

1.5 

1)3 

l.< 

5.0 

0.4 

oil 

1.0 

o;9 

1.6 

9.9 

1.1 

0^9 

1.6 

0.8 

1.4 

0 6 
017 

6,0 

1.3 

O'.  9 

1.6 

017 

1.9 

6.5 

1,3 

o:6 

o;-6 

1.7 

1.3 

7.0 

1.5 

1.6 

0.3 

1.4 

1 . 0 

0 9 
019 

7.9 

1.4 

0.4 

1.4 

o';5 

1.4 

0.0 

1.4 

0.4 

1.1 

0:1 

1,5 

8.9 

0.8 

o'.l 

0.7 

0',3 

0 2 

0i9 

019 

9.0 

0.2 

-0,5 

-o;9 

0.3 

0.3 

017 

9.5 

rO.9 

0.1 

0.1 

0.2 

0,2 

10. P 

■ 1.0 

-ivl 

■ 0.7 

= 017 

0.1  - 

Ojl 

10.5 

■ 1.4 

-1 ; 4 

■ 1.3 

= 019 

■ 0.6 

• 0 ; 5 

11. 0 

■ 1.6 

■ 1,6 

■ 1.5 

=i;3 

■ 1.1 

cOlO 

11.9 

■ 2.3 

»2:i 

*1.7 

-r.7 

■ 1.3 

•1 1 8 

12.0 

■ 2.2 

= 2^3 

■ 1.6 

ci;8 

■ 1.0 

riis 

SURFACE 


^LAN 

BASE 

1 


MAXIMUM  FLOOD 
tI«E  vELOfcl  y 
HOURS  data 
7.0  l.S 

9.5  0.9 


maximum  ebb 

tIME  vEl-OClTy 
HOURS  data 
0.9  ->3.1 

•0,5  -3,1 


EBB  PRE- 
DOMINaMCE 
75.4 
e7;9 


MIDDEPTH 


Rlan 

BASE 

1 


maximum  flood 

tIMe:  vplOcItY 

HOURS  data 
6.9  i;? 

5.0  o;.9 


HaXJmuM  EBB 
tIHe  velocity 
HOURS  Data 
0.5  -2,4 

— 0, -2.4 


EBB  PRB- 
DOMINaMcE 
60.9 
7B.6 


BOTTOM 


»>LAN 

BASF 

■- 1-  — 


maximum  fl.oOD 

tIME  vElOcI.Y 
HOURS  data 
5.0  1.6 

- 9-i  0 1.4 


Maximum  ebb 
tIMe  velocity 
HOURS  data 

i.5  -2.0 
li.5 1.8 


EBB  PRB- 
- dominance 
45,9 

57.5 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


NEW  YORK  HARBOR  HODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  30 


» TIME  SURFACE  MIDDEPTIl  BOTTOM 


IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

6. 

41.5 

= 2^2 

il  • 3 

*1'.6 

*1.1 

0.9 

«2.4 

= 2,4 

*1 . 6 

-Il6 

si . 3 

'1.3 

1.0 

F2.a 

»3:i 

*1.7" 

=l  ;'6- 

■ 17  3' 

- -o:9 

1.9 

>2.4 

= 310 

■ 1.5 

t1.5 

*0.? 

»or7 

2.0 

32.1 

=2:6 

il  • 0 

= 173 

liO . 5 

OiS 

2.9 

>2.1 

=2;i 

1-1 '.6 

*0.6 

=o;i 

sO . 1 

3,0 

Hi  • 6 

■ 0.3 

O.S 

0)9 

1.6 

5.9 

31.2 

'•i;2 

0.1 

019 

1.3 

A.O 

*0.8 

= 0t7 

0.4 

-1'.4 

1.4 

~ i:6 

4.9 

0.1 

o;i 

1.1 

r.5 

2.-4 

1.6 

1.6 

5.0 

0.1 

1.3 

1.4 

213 

5,5 

0.6 

7;5 

1.6 

3;i 

2.4 

1.9 

6.0 

1.0 

214 

1.6 

1.6 

1.6 

4 *-61— 

6.9 

1.0 

2;o 

1.8 

A f 

1.4 

1.9- 

7. 0 

1.3 

~2’,  0 

1.6 

^.4 

1 9® 

7.9 

1.4 

i;9 

1,5 

1.6 

2'.1 

1.2 

i:6 

6.0 

1.2 

lt3 

i;6 

1.2 

lU 

6.9 

0.? 

112 

1.1 

i;3 

019 

1.0 

0?9 

9.0 

0.6 

o;9 

0.8 

0.7 

OiB 

9.5 

0.1 

o;i 

0.1 

0,1 

Oil 

0.2 

Oil 

10.0 

>0.9  - 

•o;9 

Ovl 

0-.1-- 

— Oil- 

10,9 

sO . ? 

■»o;9 

30.3 

= 019 

O.i 

oil 

11. C 

el.O 

^i;3 

cO . 8 

= o!9 

sO . 3 

11.5 

*1.7 

-1-.4 

si . 0 

= 1'.6 

■ 0.7 

=o:i 

12.0 

*1.6 

r2i0 

si  • 2 

=ii5 

sO . ? 

=i:o 

PLAN 

BASE 
„ 1 

I^LAN 

BASE 

1- 


SURFACE 

haxihum  tlood'  Maximum  ebb 

vHlocuy  vElocItv  ebb  pre- 

data HOURS  data  DOMl*.'»ncE 

7.9  i;<t  0.5  -2, A 72.? 

5.9  2i5 i.-O -3,1  -61.5  — 


tINE 

HOURS 


MIDDEPTH 


maximum  flood 
-l^E  yf'LOfcl.Y 
MOORS  data 

6.9  jIb 


maximum  EB8 
tJME  vELOCIty 
Hours  data 
i.O  -1,7 

0. >*1.6 


FBB  pre- 
dominance 

43.6 

35v? 


BOTTOM 


maximum  flood 

PLAN  ^IME  V^LOCI-Y 
HOURS  data 
base  4.9  1.6 

1 2ll|  — 


HAXIHuH  ebb 
yJHE  vELOcItV 
HOURS  data 
0,5  -1,3 

— 0. 51-,3- 


EBB  pre- 
dominance 
28.? 

19. 9 


4 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  13 


NEW  YORK  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  31 


SURFACE 


IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

0." 

i2T2 

s2;9 

(1.4 

•6*.  4 

(1. 4 

>o;i 

0.9 

f2.4 

r3’.l 

(2.0 

t2;7 

-2;  8 

*2.0 

»2'.0 

- 1.0 

»2.e 

*3;1 

*2.3  - 

(2.3- 

.2j0- 

1.9 

i2.e 

=3_;o 

(2.3 

'=2;6 

*2.0 

s2;o 

2.0 

(2.4 

-?•  5 

ll  .6 

»2t4 

(1.9 

»r.5 

2.9 

(1.9 

-2^2 

*1.7 

*i;6 
= ll3 

• 1 . 4 

•l’.2 

3.0 

el  • 4 

•-o:9 

■ 1 . 4 

r 1 • 2 

r0;7 

3.9 

(0.6 

(0 . 7 

-o;7 

*0. 9 

4 . 0 

(0.3 

* oil 

(0 . i 

O*.!" 

*0 , 1 

0.3 

ils 

4.9 

0.4 

o'.  3 

0.7 

1:0 

1.1 

5.0 

0.6 

ll3 

1.1 

1.3 

1:8 

5.9 

1.0 

1'.6 

1.4 

i!6 

1.9 

1:6 

6,0 

1.0 

1S6 

1.2 

If* 

i;6 

1.4 

6,9 

1.0 

1'.6 

1.1 

1.3 

1.6 

7,0 

1,2 

■ 270 

1 • 4 

1 9 B 

1 6 2 

1 6 ® 

7.9 

1.0 

2i0 

1.4 

1'6 

l.S 

1)6 

i;i 

8,0 

1.4 

i;6 

1.2 

i;4 

0.9 

6.9 

1.0 

l;l 

1.0 

1.0 

0’.9 

9.0 

0.6 

ote 

0.7 

o;9 

oil 

O.T 

0’.3 

9.9 

0.1 

0)1 

(0 . 1 

0.2 

0)1 

5o;4 

10.0 

*0.3 

- "0^7 

(0.1  - 

--oi6- 

Oil  — 

10.9 

(1.1 

-o;9 

(0.1 

*o;-9 

*0.1 

..o;6 

11.0 

f 1 • 5 

ri;3 

*1  > 0 

‘•1:1 

*0 . 6 

=-1:2 

11.9 

(1.9 

•i;6 

(1 . 4 

01J6 

Yl  6 2 

'i;4 

12.0 

*1.7 

-2' 4 

(1.4 

•>2;i 

*1  i 1 

-1:7 

SURFACE 


maximum  flood 

,1ME  vELOcUY 
HOURS  data 
fl-.0  ilA 

- 7-.0  - J.O  - - 


maximum  flood 
tIWE  vELOClt'^ 
HOURS  data 
9.9  i.4 

- 7. -9 i'.B 


maximum  FLOOD 
>LAN  ,1He  velocity 

HOURS  DATA 

BASE  5.9  i'.i 

- -1 5'.  9 iv8 


MAXIMUM  EBB 
tI^E  vELOCItV 
HOURS  data 
i.O  -2.8 

- — O'.  5 "S.l 


maximum  ebb 
tIHe  velocity 
HOURS  data 
i.O  -2,3 

-i-.O 2,8 


Maximum  ebb 
jIMe  velocity 
HOURS  Data 
i.O  -2,3 

9.^ ^2,0 


EBB  pre- 
dominance 
71.1 

63.2-- 


ebb  pre- 
dominance 
60,6 

59.7  - 


EBB  pre- 
dominance 
56.5 

Str? — 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  lU 


NEW  YORK  (URBOK  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  35 


TIME  SURFACE  MIDOEPTII  BOTTOM 


IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

0. 

i2.3 

1IT6 

•1:7 

jl.2 

0.5 

■ 2.5 

■2’.1 

■ 2.1 

*1'.8 

• 1.3 

'i;5 

1.0 

■ 2.6 

-1‘.9 

■ 2,2 

= 1:7 

ll .4”' 

-=U5 

1.5 

s2.3 

»i;7 

• 1 . 0 

■ 0,9 

■ o'.  8 

■ 0 .0 

•0i5 

2.0 

■ 1.6 

-i;4 

■ O.B 

■ 0.0 

■ 013 

2.5 

■ 1.0 

-o'e 

■ 0.6 

®0i4 

■ 0.4 

■ 0:1 

3.0 

■ 0.7 

-0:5 

■o!i 

■ 0.3 

O’.l 

0.1 

*0:1 

3.5 

10 . 3 

0.1 

oil 

0.1 

=»o;4 

- -4.0 

0.1  ~ 

—0:1- 

" 0.1" 

0)5 

- 0.3  ■' 

- o;2 
0:5 

4,5 

0,3 

o’.s 

0.7 

ilo 

1.1 

5.0 

0.8 

i;o 

i:« 

1.3 

i;o 

1.6 

1:3 

5.5 

1.4 

1.6 

1:3 

1.6 

117 

6,0 

1.6 

1.6 

1:5 

x!7 

1.6  . 

r.7 

6.5 

1.6 

i;7 

1.6 

1.7 

2:0 

■7,0 

--  1.6  - 

- 2;i 

1 9 6 

2;3 

' 1.7 

I'.B 

7,5 

1.6 

2:2 

1.6 

2jl 

117 

1.7 

2'.  2 

0.0 

1.6 

O.B 

1.6 

1.6 

i;8 

0.5 

1.3 

1.4 

1.2 

lii 

9.0 

0.7 

0.5 

0.0 

0 7 

o;i 

0.0 

017 

9.5 

0.1 

0.0 

0.4 

0:1 

10,0 

-0.1  -■ 

•ois 

. 0.1  - 

OH 

0.1  - 

-0.-1 

10.5 

tO.B 

■ 0 1 6 

■ 0.4 

■0 5 

■ 0.5 

• 014 

11.0 

■ 0.7 

-i;i 

iil  • 2 

-0;9 

■ 0.9 

-015 

11.5 

■ 1.6 

■ i!7 

■ 1 • 3 

■ 1.0 

ro;7 

12.0 

■ 2 , 3 

•lie 

Jl  . 6 

■ 1,3 

■ 1 • 0 

“111 

SURFACE 


l>LAN 

BASE 
- 1 


maximum  flood  maximum  ebb 

7IME  vElOcUV  tIME  vELOCIjy 

HOURS  data  hours  data 

7.5  i,6  1.0  -2.6 

7'.5  - 8.2  0,5 -2,1 


EBB  pre- 
dominance 

50.7 

51.7 


HIDDEPTII 


maximum  flood  maximum  ebb 
Mean  -iME  vElOcItV  jIme  velocity 
hours  data  hours  data 
base  6.0  l',6  1.0  -2,2 

J . . 7,5.  


EBB  pre- 
dominance 

47.5 


-41  i 6 


• BOTTOM 


maximum  flood 
^LAN  xlHE  vElOcItY 
HOURS  data 
BASE  6.5  1.7 

J-,  — 7^5 2y2 - 


Maximum  ebb 

time  velocity  ebb  PRE- 
HOURS  data  dominance 
1.0  -1,4  37.4 

-B.5 -1,5  -35,9 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  15 


NEW  YORX  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  36 


TIME  SURFACE  MIDOEPTH 


IN  HOURS 

BASE 

PLAN 

BASE 

PLAN 

0. 

tl.9 

b2;-7 

ii.i 

-2-1 

-2,2 

0.5 

•1.9 

*2 '.9 

■ 1.6 

— 1.0  - 

i2.4 

s2t6^ 

• if* 

1.5 

• 2.9 

•2*.  3 

62.0 

•1J9 

■ 2.0 

• 2.0 

• 2‘0 
<=1,6 

fl.O 

ti  oi 

-1:7 

2.5 

• 1 • 6 

Slti 

<•1:3 

3.0 

• 1.3 

>1 . 9 

:0f9 

•0I2 

3.9 

■ 0.9 

=o;5 

• 0 .6 

'4.0' 

- 0.1 

■0,3 

OTl 

*®tT 

4.9 

0.4 

ols 

0.4 

0.8 

5.0 

0.8 

0J8 

1.5 

1.2 

1^4 

16 

I'.B 

5,5 

1.1 

1.3 

6,0 

1.9 

1.6 

6.9 

1.6 

i!5 

1.6 

— 7,0 

1.6 

-lt7 

loC" 

7.9 

1.6 

2l0 

1.7 

U7 

8.0 

1.4 

1^8 

1.6 

ijo 

o!7 

8.9 

1.0 

I’.O 

1.2 

-9,0 

0.4 

1:2 

0.6 

9.9 

0.1 

0.4 

-10.0  — 

“ O '.l — 

— 0t4- 

0 » 1 

•0,1 

10.9 

• 0.9 

-ore 

• 0 .3 

•0,3 

rlh 

11.0 

• 1.2  - 

'T!iro 

• 0.8  - 

11.9 

• 1.6 

s07 

• 1.2 

sip 

12.0 

«1‘.  6 — 

= 2t3 

■ 1.6' 

-2j0 

BOTTOM 


BASE 

PLAN 

-1.0 

-1.2 

-2.1 

-1.3 

-2.2 

-1.6 

-0.4 

Oj  ’ 

-1.7 
— '-1*2- 
-0.5 

P . R 



i.3 

1.9 

1 .5 

1f6 

1 .6 

1.3 

1 .3 

1.6 

i.9 

i!6 

1 

2.0 

1 .7 

0.7 
ft  - 4 

i.i 

n.7 

-0.3 

-n.i 

-0.6 
■>0  ,fl 

-0.6 

-1,7 

-0.8 

-1.8 

SURFACE 


MRXIMUH  FLOOD  — f4*XJMU«  EBB 

4LAN  it«E  wELOtltV  vELOClyy  EBB  FRB- 

— BOURS —data  HOURS  -DATA  - - OOMINaBCE 

BASE  6^9  i'.6  1.5  ' *2,5  62.9 

1 7i9 OtS *2^9 


MIDDEPTH 


Hlan_ 

BASE 

1- 


— bUxihum  Flood 
tI«E  vELOfclTY 
POURS  DAT*'  ■ 

7^9  i;» 




' ■ MAXlHUft  EBB  - 

tiPe  velocity 

HOURS  Data* 
1,5  -2,0 

— l-.U "ErS" 


EBB  PRB- 
DOMINaSCE’ 
52,9 

5372 


BOTTOM 


MAXIMUM  FLOOD 

.BLAH TIME VELOCUY.- 

HOURS  data 

Base 6.^5 — 

1 B.O  2.0 


MAXIMUM  ebb 

.I1HE_  JIELOCliT EBaJaE^ 


HOURS  DATA  dominance 

2.0  -I-A  4P.5 

1.0  .2.2  47.6 


I 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  l6 

NEW  YORK  liARBOR  MODEL 

EFFECTS  OF  NORTON.  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  37 


MIDDEPTU 


SURFACE 


MAXIHUM  FLOOD 
.AN  t1«E  vElocuy 
HOURS  data 
iASE  9.9 

— T.O  1.6 


HaXIMUH  ebb 

TII^E  VELOCIyY  ebb  pre- 
hours data  DOMINaEcE 
0.5  -2,6  60.6 

— 0. -2,9  - 68.8 


MIDDEPTU 

MAXIMUM  FLOOD  MAXIMUM  EBB 
LAN  ,1ME  vElOcI-Y  -yIME  vELOClyY  EBB  PPE- 
HOURS  data  hours  OaTA  DOMINANCE 

BASE  6,0  2‘.  0 0.5  -2,6  5T , 1 

-1 -7.0- iie IvO  *2.0 59^1  - 


" maximum  ^lood 
t1«E  vElOcIt'^ 
Aours  data 

AH  « ” ^ 


6.9 
— 5.0 


— lira— : ItO- 


haxihuR  ebb 

tIHE  vELOClyT  EBB  PRE- 
HOURS  data  dominance 
1,0  -2,2  52.2 

— 60.-9—- 


Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  arc  expressed  in  feet  per  second  prototype. 


TABLE  17 


r NEW  YORK  HARBOR  MODEL 

, EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 

STATION  38 


T*. 

MIDDEPTH 

BOTTOM 

IN  HOURS 

BASH 

PLAN 

BASE 

BASE  PLAN 

1 

0. 

i'l . 3 

il  tS 

.2;o 

•i!’ 

il . A 

-i;4 

0.5 

■ 1.5 

-.2\5 

■1 , 7 

• 1.7 

n;5 

---I’s- 

-i.r 

1I.5 

- »2;4 

■1.0- 

•*2;3 

(1.8 

1.5 

■ 1.5 

■ 213 

«2l0 

■1 . 0 

?2;o 

-ll6 

iil . 0 

2.0 

■ 1 • 3 

11.2 

il  • 3 

-i;3 

2.5 

■ 1.2 

-i;4 

-o!e 

■ 1.2 

•?i:o 

■ 0 < 0 

•llo 

*o!3 

1 

s.o 

■ 0.0 

■ 0.6 

-o;7 

■o;3 

■ 0 • 5 

\ 

3.5 

■ 0.3 

=o;6 

■ 0 • 3 

■ 0 . 8 

0:1 

^ • 0 

D 0 1 

0:1 

Oil 

■ 0:1 

0 8 i 

o;9^ 

4,5 

0.4 

o!6 

1.2 

o;6 

0.9 

1.6 

5.0 

0.9 

1.2 

i;5 

2 3 

1.2 

5.5 

1.9 

ilo 

1,7 

1.2 

r.7 

6,0 

1.3 

1.6 

18 

i!9 

1.4 

6,5 

0.9 

1.3 

1.3 

7 • 0 

1.5 

1.7 

~ 1 . 9 ■ 

- ita 

1.9 

192 

1.5 

7,5 

1.4 

i;8 

1.5 

1.3 

1:1 

0,0 

1.5 

210 

1.3 

1.6 

1.2 

o;9 

0.5 

1.3 

i!4 

1.1 

0.9 

o;e 

0 5 
0.3 

9,0 

0.7 

112 

0«5 

o;8 

0:4 

0.4 

9.5 

0.3 

0:3 

- 0.1 

0.8 

0.3 

10.0 

- 0.1 

0.1  ■ 

--o;i- 

0.1 

0^1 

10.5 

■ 1.2 

so;  6 

■ 0.0 

-ofe 

sl.O 

■ 0 . 0 

.0  9 

11.0 

■ 1.5 

si;6 

■ 1.3 

■ 1.2 

-0.8 

11.5 

■ 1.5 

= 2.0 

n 1 • 2 

-r,6 

■ 1.2 

-r.i 

12.0 

■ 1.5 

-2:4 

• 3 

■ 1.0 

•'1:3 

SURFACE 


MAXIMUM  flood 

maximum  ebr 

PLAN 

sImL  velocity 

tIMe  velocity 

EBB  PRE- 

HOURS  data 

HOURS  data 

OOMlN*fJCE 

BASE 

4 

5.5  1:9 

0.5  ..;,9 

56.0 

-«vO  — Z.  0 

0,-  -2,5 

- 61.5 

MIDDEPTH 

MAXIMUM  FLOOD 

maximum  F00 

Alan 

Til'S  vElOcItY 

tIME  velocity 

EBB  pre- 

HOURS data 

HOURS  data 

dominance 

BASE 

7.0  1 ; 9 

1.0  -1.8 

51.3 

m tk  8C  - 

— 1 — 

■'  5i  5 3^" 

1;0  -2,3 

50,5 

BOTTOM 

maximum  flood 

maximum  ebb 

- 

Alan 

sIHE  yELOfcl.Y 

tIME  vELOClyV 

EBB  pre- 

HOURS data 

HOURS  Data 

dominance 

BASE 

1 

6.0  114 

-5t5  4 ’.9 

1.0  -1,8 

i.5  -.1.5- 

54,4 

46.2-- 

NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


Note : 


TABLt  l6 

NHW  YORK  HARBOR  MOOEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  39 


TIME  SURFACE 

IN  HOURS  BASE  PLAN 


0. 

tl.3 

a2;i 

0.5 

al . 6 

-I’.B 

1.0 

“ill . 6 

-r.7 

1.5 

al . 7 

•i;6 

2.0 

al  • 0 

• 1’.3 

2.5 

aO . 8 

»i;o 

=’0.5 

3.0 

■ 0.2 

3,5 

0. 

o; 

4.0' 

. 

-o!7 

4,5 

0.6 

r.2 

5.0 

0.9 

153 

5.5 

1.0 

i;3 

6.0 

1.1 

1)2 

1.2 

6.5 

1.0 

-7,0 

- 0.9"" 

i;5 

i!4 

7.5 

1.1 

B.O 

1.1 

r.3 

8.5 

1.0 

i;o 

9.0 

0.8 

ol7 

9.5 

0.5 

0*. 

10.0“ 

- 0.“  - 

-»o;5 
= 0,7 
*i:3 

10.5 

iiO  . 6 

11.0 

■ 1 . 0 

11.5 

al . 1 

ai:3 

12.0 

■ 1 . 3 

*157 

SURFACE 

Alan 

BASE 

1 


MAXIMUM  fLOOD 
jl_NE_  VELOtl^X 


HOURS 
6-.& 
- -7.0 


DAn' 
1.1 
- i\3' 


fiAXlMUM  EBB 

tIHe  velocItv  ebb  pre- 
hours  data  dominance 
1.5  -1,7  54.5 

0-. -2,1 5S.»- 


Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  19 


Note: 


NEW  YORK  lURBOR  MODEL 

EFFECTS  OF  NORTON  IMINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  Ul 


TIME  SURFACE 


HOURS 

BASE 

PLAN 

0,' 

1O79 

al;3 

0,5 

90.6 

rO’.e 

1,0  ■ 

“ aO.l 

»o;4 

1,5 

0. 

»0 1 

2.0 

0. 

0: 

2,5 

0. 

0.2 

3,0 

0.2 

o;3 

3.5 

0.2 

0.5 

4.0 

■ 0.3  “ 

or* 
o'.  7 

4.5 

0.7 

5,0 

0.7 

o'.e 

5.5 

0.9 

i;i 

6,0 

0.9 

6,5 

1.0 

1,1 

7,0 

1.0  - 

i;? 

7,5 

1.1 

1;4 

0,0. 

1.0 

liz 

8.5 

1.0 

i;i 

9.0 

0.7 

o;8 

0.5 

9.5 

0.5 

10.0 

- 0 . 

soia 

10.5 

eO . 5 

11.0 

a0-.7 

so;  6 

11.5 

1O.9 

'i;o 

12,0 

*0.6 

= 113 

• 

SURFACE 

MAXINUm  flood  t^AXl^UH  ebb 
PLAN  .IMR  vElOCUY  vEI-OCItY 

ftOURS  data  hours  data 
BASE  7.5  ill  11.5  -0,9 

1 7.5 t’.A 12.0 


EBB  PRB- 
DOMlNAfJCE 
26,6 

31-,1  — 


Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  i>er  second  prototype. 


TABLE  20 


NEK  YORK  HARBOR  MODEL 

EEEECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  1+2 


TIME  SURFACE 


HOURS 

BASE 

PL/VN 

8. 

io.t 

»o;7 

0.9 

*0.6 

*0^6 

1.0 

»0 . 6 

=o;6 

1.9 

»0 . 7 

:§!4 

2.0 

eO . 9 

2.9 

0. 

o!3 

3,0 

0.3 

3.9 

0.9 

o;6 

A.D 

0.6- 

O.B 

4.9 

0.6 

i:o 

5.0 

0.7 

o’.  8 

9.9 

0.7 

o:7 

6.0 

0.7 

o;6 

6.9 

0.6 

o'.  6 

7.0 

— 0.6 

- 6'.6 

7.9 

0.4 

0)4 

0.4 

8.0 

0.3 

8.9 

0. 

o;4 

9.0 

0. 

o; 

9.9 

<0 . 3 

-o!4 

10.0 

wO.9  - 

-ro;6 

10.9 

»0.7 

• ole 

11.0 

«0 . 7 

I-OlO 

11.9 

cO . 6 

-ol7 

12.0 

«0 . 7 

= 0^7 

SURFACE 

maximum  FLOPD  maximum  ebb 
I^LAN  vELOtl^Y  tIIiE  vELOCItY  EBB  PRE- 

HOURS  data  hours  data  oominaNce 

BASE  6.9  0.8  • ll.5  -0.8  51.3 

--  ^ — .i.0,7 A5,2  - 


Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  21 


NEW  YORK  lURBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  1*3 


TIME 


SURFACE 


^■ri 

: f 


% 


HOURS 

BASE 

PLAN 

0. 

io.i 

■ 016 

0.5 

lO . 5 

r0;7 

- 1.0 

lO.e- 

-o;6 

1.5 

«0.8 

*0",  6 

2.0 

sO.^ 

,^0.5 

2.5 

• 0 , 7 

3,0 

■ 0.7 

ol 

- I'l 

0. 

0,"2 

*,b 

Of”  * 

0.2 

4.5 

0.5 

0’.6 

5.0 

0.6 

016 

5.5 

0.5 

o:6 

6.0 

0.5 

o;6 

0.6 

6.5 

0.5 

7,0 

0.7  — 

0^6 
0 8 
0 9 
0.7 

7,5 

0.0 

B.O 

0.6 

8.5 

0.8 

9.0 

0.6 

"!' 

9.5 

0.4 

10.0 

0.  — 

10.5 

0. 

sr 

11,0 

0. 

11.5 

■ 0.2 

=o;4 

12.0 

■ 0.2 

= 0i6 

SURFACE 


PLAN 

BASE 

1- 


.IME 

HOURS 


maxihom  rLoOD 

VELOCIyY 


data 
7.5  6.6 

0 6 ) 9 


MAXIMUM- FBB 
tIHE  vEIOCItY 
HOURS  - Data 

2.0  -0,9 

6.-5 -0|-7 — 


EBP  pre- 
dominance 

42.2 

31,0-- 


Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  22 

NEW  YORK  HARBOR  l>»UEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  56 


'ace 

MIDDEPTH 

BOTTOM 

IN  HOURS 

B/VSF. 

PLAN 

BASE 

PLAN 

BASE 

PLAN 

0. 

»1.9 

-2-,0 

-l.B 

t2-.l 

• l',9 

■ 1.4 

-1*6 

•i!* 

0.9 

al  .8 

mlt6 

-i;9 

-lis 

ti!2 

• 1.2 

"l.O 

irl 

»i:6- 

ii . 3 

■iil.2~- 

-.1:9- 

1.9 

•1.5 

*i;2 

«l85 

• 1.2 

•0:9 

2.0 

el . 3 

-i;o 

o!2 

• 1.2 

-0.8 

• 1.2 

so  ';7 

2.9 

«0 . 8 

• 0 . 9 

= 0’.3 

■ 0.9 

-o;i 

3.0 

tiO.l 

o;3 

0.1 

0:2 

1.5 

0.1 

0:2 

3.9 

1.1 

r.6 

1,0 

0.9 

^ • 0 

2.4 

I ‘.9 

2 9 3 

- 2^0 

2.0“ 

175 

4.9 

2.5 

2:0 

2.9 

212 

2.7 

2:1 

9.0 

2.7 

2.2 

2.7 

2h 

2.9 

2:0 

5,5 

2.7 

?’.2 

2.6 

2;4 

2*4 

3.0 

2)1 

8.0 

2.5 

2;2 

1.6 

2.7 

2.8 

19 

8.9 

2.2 

2.4 

lie 

-1J3- 

0|9 

2.8 

^ • 0 

I16 

“ 1,1 

1 9 6 

I.  9 0 

x.l 

7.9 

1.2 

Oifl 

0I2 

1.1 

1,2 

0:9 

8.0 

0.5 

0.7 

0|6 

o;2 

0*2 

-0,9 

0.8 

0 4 

8.9 

0.1 

0,1 

0,1 

0:2 

P.O 

0.1 

o;? 

•1.1 

0.1 

0.1 

«o;i 

•oio 

-al  3- 

9.9 

• 1.1 

il.2 

• 1.0 

• 10.0 

• 1.6 

.i;4 
-16 
•lie  • 

11-.9 

-i;6- 

■ 1.6 

10.9 

• 1 . 6 

92.0 

-19 
• 2*2 
r?.i 

• 1.8 

-lis 

11.0 

rl . 8 

• 2.1 

• 1.7 

-lie 

•2.0 

11.9 

tl  • 8 

-1)8 

• 2 . 1 

• 1.8 

12.0 

• 1.8 

k2;o 

• 2.0 

•2:0 

• 1,9 

^r.6 

SURFACE 


HAXIMUM  fLOOD 
^LAN  ,IME  vELOtliV  • 

• HOURS  data 

BASE  5.9  2,7 

— 1 — - 9.-0 - 2:2-  - 


maxthuH  ebb 

tIUE  vEI-OCItT  ebb  pre- 
hours data  dominance 
0.  -1,9  48.7 

0.-  --2,0 49,-« — 


maximum  noPD 

>LAN  «1ME  vE^LOCI-Y 
HOURS  data 
BASE  4,9  2'.9 


MAXIMUM  ebb 

.tiiE  vELOcIty  ebb  pre- 
hours  data  DOHINaWCE 
0,  -2.1  49.5 


2 in UtO "2,2 50r< 


BASE  9^9 

---1 4v5 


•MAXIMUM  PLOOD 

-IME  vElOcUT 
HOURS  - data 


maximum  EBB  

time  velocItt  ebb  pre- 

hours  data  OOMINaWCE 

12.0  -1,9  45,5 

“11.5 -2,0 ^497B 


NOTE:  Time  is  expressed  in  hours  after  moon’s  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TIMR 


TABLE  23 

‘ NEW  YORK  HARBOR  MODEL 

EFFECTS  OF  NORTON  POINT  DIKE  ON  CURRENT  VELOCITIES 
STATION  57 


SURFACE 


MIDDEPTH 


BOTTOM 


IN  HOURS 

BASE 

- PLAN 

BASH 

PLAN 

BASE 

PLAN 

e. 

»2.4 

= 2;9 

s2:4 

.2- 9 
-2:6 

i2.5 

o2;4 

0.5 

al . 8 

-2;- 2 

si  .8 

• 1.9 

«2;4 

-2*2 

■ 1.0 

“si  .8 

72)4 

si. 8 

*2:1- 

ll'.  8 — 

1.5 

Sl  • A 

•1,6 

si. 8 

rl,5 
= 0l9 

«1  • 6 

Tip 

2,0 

■ Ilf 

•i  *,  3 

ll  6 7 

si. 8 

'1.1 

2.5 

el. 2 

-o’.s 

Ml, 2 

*0V3 

si, 2 

s0‘,  1 

3.0 

0.| 

o;3 

0.1 

013 

sO . 4 

o;'4  . 

3.5 

0.5 

ll6 

0.7 

1'.6 

0.6 

Ij4 

-1,19 

— 4,0 

2.0  - 

- T.l 

— 2.2 

-2:1 

'2.0  ““ 

4.5 

2.> 

2.5 

2.b 

2:0 

2.7 

2:3 

5.0 

3.1 

2'.  4 

3.0 

2:6 

2.8 

2)4 

2t5 

5.B 

3.0 

2’.  6 

3.0 

2:e 

2.8 

6.0 

3.0 

2:3 

3,0 

2>4 

2.8 

2)2 

6.5 

2.6 

r.6 

-•1'.5 

2.6 

2.4 

lj9 

- 7.0 

- 1 . « 

1.  V 

—ip 

019 

"2  VO 

^ 1 ^ 

1:0 

7.1 

1.2 

o;? 

1.1 

1.4 

B.O 

0.6 

0:4 

0.6 

0'.7 

0.8 

or6 

8,5 

0.1 

0:2 

0.1 

0i2 

0.1 

0:2 

9,0 

sb . 8 

e0;9 

=ii6 

80.4 

= 0j3 
•1.2 

0.1 

o;2 

9.5 

si. 5 

si. 4 

sl.l 

'1.1 

•10,0 

s2.5 

-r2:4 

s2.5 

- 8it8 

s2.1  - 

10,5 

e2.e 

• 2;  6 

e2.8 

0^6 

82.6 

*2:4 

11.0 

s2.B 

r2l7 

s2.7 

»3.1 

s2.6 

= 2;  8 

11.5 

82.7 

= 2:7 

s2.S 

=2:9 

s2,7 

•2:9 

12.0 

s2.6 

r2;6 

• 2.8 

*2:9 

82.7 

=2:e 

SURFACE 

maximum 

FLOOD 

maximum 

EBB 

#LAN 

BASE 

....  j.- 


Slan 

BASE 

1 - 


HOURS 


vElOCItY 
day  a 

9-.B  ail 

5v5 2i6 


tIME  velocity  ebb  prb- 

HOURS  data  OOMINaSCE 
10.5  -2,8  54. » 

— or -2.-9 


MIDDEPTH 


MAXIMUM  ncOD 
VElOcUY 
DATA 

5.5  aio 

«v5 


tlME 

HOURS 


■ maximum  ebb 
YIMe  velocity  ebb  pre- 
hours  data  OOMINAtiCE 
10.5  -2,8  54.6 

— IItO --3,1 56  .-f— 


BOTTOM 


— maximum  plood  -Maximum  ebb 

?LAN  ,IME  yELOCt-Y  tI^E  vEUOCItY  EBB  PRE- 

HOURS data  HOURS  — DATA  OOMINaMcE 

BASE  5iB  2iB  11.5  -2,7  54. « 

_ — 1 li^.5 ^2,9 55t5  — 


NOTE:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  24 


NEW  YORK  HARBOR  MODEL 

AVERAGE  SALINITIES*  WITHOUT  AND  WITH  NORTON  POINT  DIKE 


HIGH-WATER  SLACK  LOW-WATER  SLACK 


SURFACE 

MIODEPTH 

BOTTOM 

SURFACE 

MIDDEPTH 

BOTTOM 

Station 

Base 

Plan 

Base 

Plan 

Base 

Plan 

Base 

Plan 

Base 

Plan 

Base 

Plan 

1 

28.8 

29.3 

.. 

.. 

28.9 

29.4 

28.6 

29.3 

.. 

29.0 

29.6 

2 

28.9 

29.4 

-- 

29.0 

29.5 

29.1 

29.4 

-- 

-- 

29.1 

29.5 

3 

26.3 

27.8 

-- 

— 

26.5 

27.8 

26.8 

28.1 

-- 

-- 

26.9 

28.1 

4 

27.7 

27.4 

— 

-- 

27.9 

28.4 

26.5 

27.8 

— 

-- 

27.0 

27.9 

S 

-- 

-- 

27.7 

26.6 

— 

-- 

-- 

-- 

'27.8 

27.7 

— 

6 

27.3 

27.3 

— 

-- 

27.7 

28.4 

26.0 

26.9 

-- 

-- 

27.5 

28.3 

7 

-- 

-- 

27.9 

25.9 

-- 

- 

— 

— 

28.0 

26.2 

-- 

8 

28.8 

28.9 

— 

— 

28.6 

29.3 

26.4 

26.2 

— 

— 

28.4 

28.7 

9 

28.6 

29.3 

-- 

— 

28.8 

29.6 

25.5 

27.0 

— 

27.2 

28.5 

10 

25.3 

26.6 

-- 

— 

25.4 

26.8 

25.7 

26.7 

-- 

— 

25.7 

26.9 

11 

23.9 

26.3 

— 

-- 

26.9 

27.8 

25.0 

26.3 

-- 

— 

26.7 

27.9 

12 

25.3 

25.9 

-- 

— 

26.4 

28.1 

24.1 

25.8 

-- 

— 

26.7 

27.9 

14 

27.9 

28.7 

-- 

28.3 

28.8 

25.3 

25.3 

-- 

-- 

28.5 

28.5 

16 

27.5 

27.4 

— 

-- 

28.1 

28.8 

25.8 

25.9 

— 

... 

27.8 

28.1 

17 

26.1 

26.5 

-- 

— 

26.2 

28.8  . 

25.1 

25.6 

-- 

— 

28.0 

28.4 

21 

27.1 

26.9 

— 

— 

27.7 

27.5 

25.7 

26.9 

— 

-- 

27.6 

28.0 

22 

.. 

27.4 

26.6 

-- 

— 

— 

— 

27.0 

27.5 

— 

-- 

24 

27.1 

25.9 

— 

27.7 

25.9 

24.8 

26.0 

— 

— 

24.9 

26.1 

26 

26.9 

27.0 

— 

— 

27.4 

28.3 

24.9 

25.8 

-- 

-- 

25.6 

26.4 

27 

26.9 

27.3 

— 

— 

27.8 

29.0 

24.9 

24.3 

— 

— 

27.3 

28.3 

23 

25.7 

26.4 

-- 

— 

27.8 

28.8 

25.0 

25.8 

— 

— 

26.1 

27.3 

32 



24.9 

25.1 

— 

— 

— 

— 

25.5 

25.8 

— 

-- 

33 

25.6 

25.5 

.. 

26.4 

26.5 

25.1 

25.8 

-- 

-- 

25.8 

27.4 

34 

25.8 

25.9 

-- 

— 

27.6 

27.8 

24.5 

24.8 

-- 

— 

27.0 

26.9 

35 

25.3 

26.0 

-- 

— 

26.6 

26.5 

24.5 

24.5 

— 

— 

24.9 

25.4 

36 

25.1 

25.4 

— 

— 

26.7 

26.9 

24.0 

24.3 

— 

— 

24.4 

24.9 

37 

23.4 

23.7 

-- 

— 

26.5 

26.3 

24.2 

24.3 

-- 

— 

24.4 

25.0 

38 

.. 

- 

25.3 

24.6 

— 

— 

— 

. 

26.3 

24.9 

-- 

-- 

39 

25.3 

25.0 

-- 

-- 

— 

— 

25.9 

25.3 

-- 

— 

40 

22.3 

23.9 

-- 

— 

25.5 

26.4 

25.0 

25.7 

— 

-- 

25.5 

25.9 

41 

— 

25.0 

25.6 

— 

— 

— 

— 

22.2 

25.7 

— 

-- 

42 

25.2 

25.6 

— 

— 

27.2 

28.0 

24.1 

25.2 

-- 

— 

26.1 

27.1 

43 

.. 

24.4 

25.3 

— 

— 

— 

— 

25.4 

26.0 

-- 

-- 

44 

25.6 

26.7 

-- 

27.3 

28.2 

22.1 

24.6 

-- 

— 

26.6 

27.7 

45 

— 

25.5 

25.4 

— 

— 

— 

— 

26.5 

26.0 

-- 

-- 

46 

24.9 

23.5 

— 

— 

— 

25.8 

24.7 

-- 

— 

47 

-- 

25.3 

25.1 

— 

— 

— 

— 

26.6 

26.4 

-- 

49 

22.4 

25.5 

— 

26.9 

25.9 

22.4 

24.1 

— 

— 

26.7 

25.2 

50 

22.1 

25.5 

— 

— 

26.6 

28.0 

24.2 

26.2 

-- 

— 

27.1 

27.9 

51 

— 

24.6 

24.2 

— 

— 

— 

— 

25.3 

25.2 

— 

— 

52 

18.2 

26.6 

— 

25.9 

27.4 

20.5 

22.6 

— 

— 

25.8 

24.2 

S3 

23.6 

25.3 

.. 

25.2 

26.4 

24.3 

25.4 

— 

24.4 

25.4 

54 

24.2 

25.2 

— 

24.3 

25.4 

24.3 

25.1 

— 

— 

24.3 

25.1 

55 

24.3 

24.9 

— 

24.3 

25.0 

25.0 

25.6 

— 

— 

24.9 

25.9 

56 

24.1 

24.5 

— 

24.0 

24.5 

24.4 

24.9 

— 

— 

24.3 

24.8 

57 

24.2 

24.6 

— 

— 

24.6 

25.4 

24.2 

24.5 

— 

— 

24.3 

24.8 

58 

24.4 

24.9 

— 

— 

25.4 

26.2 

22.7 

23.8 

— 

— 

24.4 

24.7 

59 

23.2 

23.8 

— 

24.4 

25.1 

19.6 

20.3 

— 

— 

25.4 

25.7 

60 

23.8 

24.0 

-- 

— 

24.1 

24.1 

28.7 

28.8 

-- 

— 

29.0 

29.2 

61 

18.4 

19.5 

— 

23.7 

23.8 

13.7 

14.1 

-- 

-- 

20.9 

19.4 

*Saliiilt/  values  are  in  ppt  ana  are  averages  of  13  measurements  made  at  regular 
intervals  throughout  each  test. 
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TABLE  25 

NEW  YORK  HARBOR  MODEL 
EFFECTS  OF  NORTON  POINT  DIKE  ON  SALINITIES 
Salinity  Changes* 

(PPt) 


HIGH-WATER  SLACK 

STATION 

SURFACE 

MIDDEPTH 

BOTTOM 

SURFACE 

1 

0 

0 

+0.2 

2 

0 

- 

0 

-0.2 

3 

+ 1 .0 

- 

+ 0.8 

+ 0.8 

4 

-0.8 

- 

0 

+ 0.8 

5 

- 

-1.6 

- 

- 

6 

-0.5 

- 

+ 0.2 

+ 0.4 

7 

- 

-2.5 

- 

- 

8 

-0.4 

- 

+0.2 

-0.7 

9 

+ 0.2 

- 

+ 0.3 

+ 1.0 

10 

+ 0.8 

- 

+ 0.9 

+ 0.5 

11 

+ 1.9 

- 

+ 0.4 

+0.8 

12 

+ 0.1 

- 

+ 1.2 

+ 1.2 

14 

+ 0.3 

- 

0 

0 

16 

-0.6 

- 

+0.2 

-0.4 

17 

-0.1 

- 

+ 2.1 

0 

21 

-0.7 

- 

-0.7 

+ 0.7 

22 

- 

-1.3 

_ 

- 

24 

-1.7 

- 

-2.3 

+0.7 

26 

-0.4 

- 

+ 0.4 

+ 0.4 

27 

-0.1 

- 

+0.7 

-1.1 

28 

+ 0.2 

- 

+ 0.5 

+0.3 

32 

- 

-0.3 

- 

- 

33 

-0.6 

- 

-0.4 

+ 0.2 

34 

-0.4 

- 

-0.3 

-0.2 

35 

+ 0.2 

- 

-0.6 

-0.5 

36 

-0.2 

- 

-0.3 

-0.2 

37 

-0.2 

- 

-0.7 

-0.4 

38 

- 

-1.2 

- 

- 

39 

- 

-0.8 

- 

- 

40 

+ 1.1 

- 

+0.4 

+ 0.2 

41 

- 

+ 0.1 

- 

- 

42 

-0.1 

- 

+ 0.3 

+ 0.6 

43 

- 

+ 0.4 

- 

- 

44 

+0.6 

- 

+0.4 

+ 2.0 

45 

- 

-0.6 

- 

- 

46 

- 

-1.9 

- 

- 

47 

- 

-0.7 

- 

- 

49 

+ 2.6 

- 

-1.5 

+ 1.2 

50 

+ 2.9 

- 

+0.9 

+ 1.5 

51 

- 

-0.9 

- 

- 

52 

+ 7.9 

- 

+ 1.0 

+ 1.6 

53 

+ 1.2 

- 

+0.7 

+ 0.6 

54 

+ 0.5 

- 

+0.6 

+ 0.3 

55 

+ 0.1 

- 

+ 0.2 

+ 0.1 

56 

-0.1 

- 

0 

0 

57 

-0.1 

- 

+0.3 

-0.2 

58 

0 

- 

+ 0.3 

+0.6 

59 

+ 0.1 

- 

+0.2 

+ 0.2 

60 

-0.3 

- 

-0.5 

-0.4 

61 

+ 0.6 

- 

-0.4 

-0.1 

LOW-WATER  SLACK 


MIUDEPTH 


-0.6 

-2.3 


-0.2 


-1.9 

-1.1 

+ 3.0 

+0.1 

+ 1.0 
-1.6 
-0.7 

-0.6 


BOTTOM 

+ 0.1 
-0.1 
+ 0.7 
+ 0.4 

+ 0.3 

-0.2 
+0.8 
+0.7 
+0.7 
+ 0.7 
-0.5 
-0.2 
-0.1 
-0.1 

+ 0.7 
+ 0.3 
+ 0.5 
+0.7 

+ 1.1 

-0. 


+ 0.1 

-0.1 
+ 0.5 
+ 0.6 


-2.0 

+0.3 

-2.1 
+0.5 
+ 0.3 
+ 0.5 
0 
0 

-0.2 

-0.2 

-0.3 

-2.0 


These  changes  are  the  differences  between  base  test  salinities  and 
adjusted  plan  test  salinities  (see  paragraph  33  of  text). 
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TABLE  26 


Station 


21 


22 


24 

26 


DIRECTION  OF  CHANGE  IN  DYE  CONCENTRATION  DUE  TO  DIKE 
(After  50  Cycles) 


Dye  From 
Jamaica  Bay 
HW  LW 


Dye  From 
Passaic  Valley 
HW  LW 


Dye  From 
Raritan  Bay* 
HW  LW 


NC 

NC 


NC 


+S 

-BJ 


NC 


NC 


+S 

B 


NC 


NC 


-S 
NC  B 


NC 


27 

NC 

+ 

+ 

- 

- 

+ 

28 

+ 

+ 

- 

+ 

+ 

+ 

32 

+ 

NC 

+ 

+ 

+ 

+ 

33 

[ -s: 
:nc  bj 

+ 

- . 

- 

- 

+ 

34 

r +s] 

[NC  bJ 

+ 

- 

+ 

+ 

NC 

35 

+ 

+ 

- 

NC 

+ 

+ 

+ indicates  increase  in  dye  concentration 

- indicates  decrease  (i.e.,  improvement)  in  dye  concentration 
NC  indicates  no  change  in  dye  concentration 
S indicates  surface 
B indicates  bottom 


‘NOTE:  Stable  dye  concentrations  from  this  source  were  not  achieved  at 
any  of  the  stations  along  Coney  Island. 
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UNCLASSIFIED 


ARMY  ENGINEER  WATERMAYS  EXPERIMENT  STATION  VICKSBURG  MISS  F/G  8/3 
NORTON  POINT  DIKE  STUDY*  CONEY  ISLAND*  NEW  YORK.  HYDRAULIC  MODE— ETC(U) 
APR  75  R F ATHOW*  W H BOBB*  R A SAGER 

WES-MP-H-75-2  NL 


-PASSA/ 


ELEVATION  IN  FT  fILU 


5 6 7 

B (CONEY  ISLAND) 


234S6789  10 

TINE  IN  HOURS  AFTER  MOON'S  TRANSIT  OF  74TH  MERIDIAN 

Test  conditions 

TIDAL  RANGE  AT  SANDY  HOOK  4.7  FT 

OCEAN  SALINITY  (TOTAL  SALT)  30.0  PPT  wwniun 

HUDSON  RIVER  INFLON  12000.0  CF8  EFF 

RARITAN  RIVER  INFLON  1770.0  CF8  o 


NEH  YORK  HARBOR  MODEL 
NORTON  POINT  DIKE  STUDY 


LEOENO 

BASE  

PLAN  1 


EFFECTS  OF 
PLAN  1 

ON  TIOHL  HEIGHTS 


8TATI0NS 
, e . AND 


PLATE  5 


ELEVATION  IN  FT  tILH 


D (MIDUND  BEACH) 


TIME  IN  HOURS  AFTER  MOON'S  TRANSIT  OF  74TH  MERIDIAN 


TEST  CONDITIONS 
TIDAL  RANGE  AT  SANOT  HOOK 
OCEAN  SALINITY  (TOTAL  SALTl 
HUDSON  RIVER  INFLOH 
RARITAN  RIVER  INFLOH 


LEOCNO 

BASE  

PLAN  I 


PLATE  6 


4.7  FT 
30.0  PPT 
12000.0  CFS 
1770.0  CFS 


NEH  YORK  HARBOR  MODEL 
NORTON  POINT  DIKE  STUDY 

EFFECTS  OF 
PLAN  1 

ON  TIDAL  HEIGHTS 

STATIONS 
0 . E . AND  F 


ELEVBTION  IN  FT  BLM 


0 12  3 4 5 

TIHE  IN  HOURS  AFTER  HOON'S  TRANSIT  OF  74TH  HERIOIRN 


TEST  CONDITIONS 

TIORL  RHNOE  AT  8AN0T  HOOK  4.7  FT 
OCEAN  SALINITY  (TOTAL  SALTl  30.0  PFT 
HUDSON  RIVER  INFLOH  12000.0  CFS 
RARITAN  RIVER  INFLOH  1770.0  CFS 


NEH  YORK  HARBOR  HOOEL 
NORTON  POINT  DIKE  STUDY 


EFFECTS  OF 
PLAN  1 


LEOENO 

BASE  

PLAN  1 


ON  TIDAL  HEIGHTS 

STATIONS 
0 . H . AND  I 


PLATE  7 


FLOOD 


Tine  IK  HOURS  flfieR  HOON'S  transit  of  74TH  HERIOIAN 


TEST  CONDITIONS 
TIORL  RANOE  AT  8RN0Y  HOOK 
OCEAN  SALINITY  (TOTAL  SALT) 
HUDSON  RIVER  INFLON 
RARITAN  RIVER  INFLOH 
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